








Printed on thin paper for overseas circulation. 


e Engineer 


VoL. CLXX.—No. 4425 28, ESSEX ST., STRAND, LONDON, W.C.2 NOVEMBER 1, 1940 





Established 1856 Price One Shilling, by Inland Post is. 3d. Registered as a Newspaper 


BUTTERLES 


BRIDCE ¢ GENERAL ENGI 





wy 2g ‘ 
idan 4 


fj 


7 









































- ENGINEERS’ CASTINGS 






THE BUTTERLEY COMPANY LIMITED 
RIPLEY, NEAR DERBY ~ «© __ LONDON OFFICE: PROVINCIAL HOUSE, 100, CANNON ST., E.C.4 
@ 





THE ENGINEER Noy. I, 





“I SIMPLY MUST HAVE 
THEM IN TWO WEEKS!" 


Is this just another picture of the man who wants the impossible? 
Anyone ought to know that even by working three shifts a day 
it’s asking for the moon to turn out the job in that time. But 
he'll get his delivery in two weeks and complete delivery too! 
Why? Simply because the man at the production end of that 
telephone had heard of LEDLOy steels and knew that by using 
LEDLOY Steels they can get anything up to 100°, more pro- 
duction than when using ordinary steels. LEDLOY steels can 


be made to any specification by any licensed steel maker. 


LEDLOY is the name given to steels 
into which a small percentage of lead has been introduced 


by a special process. All steels (carbon. alloy and stain- 


less) can be so treated during their manufacture. Steel manu- 
INCREASE PRODUCTION—REDUCE TOOL WEAR 


facturers and fabricators in steel are invited to write for the 
Ledloy Technical Bulletins to the licensees of the process:— LEDLOY LIMITED, 66 CANNON STREET, LONDON, E.C.4. Tei. : City 5070 


NLAND STEEL CO., 38 SOUTH DEARBORN STREET, CHICAGO, U.S.A. 


EXORS. of JAMES MILLS LTD - BREDBURY STEEL WORKS - WOODLEY - Nr. STOCKPORT 
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A Seven-Day Journal 


Institution of Mechanical Engineers 


Last Friday, October 25th, a joint meeting with 
the Institution of Production Engineers was held 
at the Institution of Mechanical Engineers to discuss 
‘‘The Desirability of Acceptance Test Charts for 
Machine Tools.” The meeting was arranged in con- 
nection with the issue by the authority of these two 
institutions of Part I of a series of Test Charts. The 
chair was taken jointly by Mr. W. A. Stanier and 
Mr. J. D. Scaife. It will be recalled that in Germany 
and France official standards have been promulgated 
for most types of machines, and have been in general 
use for many years. No real effort to produce 
similar standards for this country was made until 
last year when the Institution of Production Engineers 
research department, under Dr. Georg Schlesinger, 
was asked to prepare a system of simple practical 
tests for the acceptance of machine tools after fixing 
at the user’s works. In March last the first series of 
tests was published by the Institutions of Mechanical 
and Production Engineers. Unfortunately at the 
meeting last Friday there seemed to be no one in the 
hall to represent those who oppose acceptance test 
charts, and in consequence the discussion was very 
one-sided. Mr. M. H. Taylor opened the discussion 
and several other speakers gave arguments for the 
use of the charts. Mr. Le Maistre mentioned the 
views of the British Standards Institution on the 
matter and pointed out that that Institution, as is 
well known, did not issue Standards unless there was 
substantial agreement between makers and _ users 
that they were desirable. Dr. Schlesinger wound up 
the debate. 


The Greek Navy 


WirH the attack by Italy on Greece and the 
message from the King and the Prime Minister to the 
Greek Government, promising military and naval aid 
from British Forces, special interest attaches to the 
Greek Navy, which, although not large in size, is a 
compact fleet with a good complement of modern 
destroyers and some high-speed motor torpedo boats. 
The largest vessel in the fleet is the cruiser ‘‘ Averoff,”’ 
a ship of 9450 tons displacement, which is of Italian 
design and was refitted in France in 1927. She has a 
designed speed of 23-9 knots and is fitted with Terni 
armour and carries a full complement of Armstrong 
guns. The minelayer “ Helle” was unfortunately 
recently sunk by a submarine of unknown origin. 
The remainder of the fleet comprises twelve 
destroyers, eleven torpedo boats, and four motor 
torpedo boats, together with six submarines as well 
as minelaying, training and auxiliary vessels. The 
leading destroyers are the four ships of the “* Vasileva 
Georgios ”’ class, which are of Yarrow design. Two 
of the destroyers were built at Scotstoun in 1939 and 
the two sister ships were laid down in the Royal 
Hellenic Naval Yard and the machinery and boilers, 
built by Yarrow and Co., Ltd., were delivered towards 
the end of 1939. They have a displacement of 1350 
tons and carry a modern armament. The propelling 
machinery comprises a twin-screw arrangement of 
Parsons geared turbines, taking steam from three- 
drum boilers. The designed power output is 34,000 
S.H.P., corresponding to a speed of 36 knots. Other 
destroyers include four of the “‘ Hydra ”’ class, built 
to Odero designs, having a designed speed of about 
39 knots. Other destroyers are of the “‘ Aetos” 
class, four in number, and were built by Cammell 
Laird and Co., Ltd., at Birkenhead. These ships 
were refitted and re-engined by J. Samuel White and 
Co., Ltd., at East Cowes in 1925, and their original 
speed of 32 knots was increased by two knots. The 
smaller torpedo boats include those of the ‘* Niki ” 
and ‘“* Aigu ” classes, which are of Vulcan design, and 
there are in addition some ex-Austrian torpedo boats. 
The six submarines are of French design. The motor 
torpedo boats include two of the Thornycroft 52ft. 
type, which were completed in 1929 and which ‘are 
propelled by two 375 8.H.P. engines designed to give 
a speed of 40 knots. The two newer motor torpedo 
boats were ordered from Vosper in 1932 for delivery 
in 1940. In these boats the engines comprise three 
of Isotta-Fraschini construction, having a total 
output of 3450 S.H.P. with a designed speed of over 
40 knots. The other vessels include the training ship 
‘“* Ares,” of French design, several minelayers, an 
oiler and a fleet repair and submarine depot ship. 


The Gas Traction Development Committee 


Ir will be recalled that in October, 1939, the Gas 
Traction Development Committee was formed under 
the chairmanship of Mr. J. Arthur Greene, late of the 
Petroleum Research Department, with terms of 
reference empowering it to investigate the sources and 
supplies of gaseous fuels in Great Britain, and to make 
the information available in such a form that those 
gaseous fuels could be exploited in war and in peace 
thereafter: An interim or progress report of the Com- 
mittee has just been issued and may be obtained from 
the Secretary, Mr. C. Ridley, at 64, Baron’s Court 
Road, London, W.14. It deals mainly with methane, 





of which, the report points out, large quantities are 
immediately accessible and of which, up to the 
present, no use has been made. Methane as a fuel for 
internal combustion engines gives greater efficiency 
than petrol, and its use presents no technical diffi- 
culties greater than those which may be met with in 
using coal gas or its derivatives. Supplies of methane 
are obtainable, the report states, from coal mines, 
coke ovens, natural gas and sewage works. A 
Government Committee has reported on obtaining 
large supplies of spirit which might be rendered 
available by agricultural development, but the 
Development Committee has not investigated this 
scheme. The main conclusions of the Development 
Committee are as follows :—It is satisfied that very 
large quantities of methane exist in this country. A 
substantial proportion of methane now goes to waste 
and is immediately available for use, while much 
greater quantities can be rendered available. The 
satisfactory and economical use of this fuel in 
stationary engines has been fully established. It can 
be piped to adjacent internal combustion plants from 
the place of origin and can be compressed and trans- 
ported. If there is a considerable percentage of CO,, 
as in the case of sludge gas, this can be removed by 
washing, while for mixtures of the coke oven type 
systems of refrigeration are available. When com- 
pressed it is suitable for use in any type of motor- 
driven vehicle, but preferably of the commercial 
class operating in a limited mileage from the site of 
production. Liquefaction presents the most attractive 
form of use, but the efficiency of containers has yet 
to be demonstrated in this country. Methane 
provides an extremely cheap source of power. 


British Naval Losses 


Tue Admiralty announced last week with regret 
the loss of the destroyer H.M.S. “‘ Venetia,” through 
sinking by an enemy mine. The “ Venetia” was 
built on the Clyde by the Fairfield Shipbuilding and 
Engineering Company, Ltd., at Govan, and formed 
part of the emergency war programme of construction 
from 1917 to 1919. She was completed in 1917 and 
was of the Admiralty “‘ W ” class with a displacement 
of 1090 tons, or 1480 tons at deep load. Her principal 
dimensions were :—Overall length, 312ft.; beam, 
29ft. 6in.; and a mean depth of 10ft. 10in. with a 
maximum draught of llft. 9in. The armament 
included four 4in. guns, director controlled, with 
pompom and anti-aircraft guns and five 2lin. torpedo 
tubes. The propelling machinery comprised a twin- 
screw arrangement of Brown-Curtis all-geared 
turbines having a designed output of about 27,000 
8.H.P., corresponding to a speed of about 34 knots. 
Steam was raised in Yarrow water-tube boilers. 
Another ship which was also sunk by an enemy mine 
was the minesweeper H.M.S. ‘‘ Dundalk.” She was a 
ship of the improved “ Hunt ”’ class, built under the 
emergency war programme by the Clyde Ship- 
building Company, Ltd. Her displacement was 710 
tons and she had an overall length of 231ft., a breadth 
of 28ft. 9in. and a mean draught of 7ft. 6in. The 
machinery consisted of two vertical triple-expansion 
engines and Yarrow boilers. The designed output of 
the engines was about 2200 I.H.P., corresponding to a 
speed of 16 knots. The Naval Headquarters at 
Ottawa have announced the recent loss of the 
Canadian destroyer H.M.C.S. ‘“‘ Margaree,” which 
was sunk in the North Atlantic following a collision 
with a mercantile ship. She was formerly the 
destroyer “ Diana’”’ and was built by Palmers, of 
Jarrow. She had a displacement of 1375 tons and 
carried four 4-7in. guns and eight torpedo tubes. 


Higher Railway Fares 


On Wednesday, October 23rd, speaking in the 
House of Commons, Colonel Moore-Brabazon, the 
Minister of Transport, announced that the Govern- 
ment had accepted the recommendations of the 
Charges (Railway Control) Consultative Committee, 
and that an Order would be made accordingly. The 
main points of the recommendations which have been 
accepted are :—An increase of 6 per cent. on present 
charges and railway fares as from December Ist. 
There is to be no increase in season tickets or work- 
men’s fares and no increase on the London Passenger 
Transport system, excepting coach services. In a 
further explanation of the effect of the Government’s 
decision the Minister said that the Government, 
taking an average over the previous three years, con- 
cluded that £40,000,000 a year was more or less the 
figure which ought to be guaranteed to the railways 
under the unified war-time control scheme. Anything 
which the companies made over £40,000,000 up to 
£43,500,000 they would retain. Anything over 
£43,500,000 they would share equally with the 
Government. The Ministry held that whatever 
happened to them after the war, the railways should 
be at the end of the war in a self-supporting and 
healthy state. After the last war there had been, 
Colonel Moore-Brabazon recalled, claims for over 
£60,000,000 for damage, lack of upkeep, and so on. 





That, he said, was a position which should not 
occur again. The higher fares would, he said, not 
penalise the ordinary worker ; the person who would 
be penalised would be the casual traveller, and, of 
course, the freight charges would be increased. It 
had been estimated that the increase in fares affecting 
food would be equal to only one-tenth of a penny per 
person each week. The Minister also stated that in 
the agreement was an arrangement whereby war 
damage up to £10,000,000 per year should be allowed 
to be charged for by increasing rates over and above 
other charges. The Chancellor of the Exchequer and 
the Prime Minister had now announced that war 
damage was to be a national charge spread over 
everybody. Consequently the arrangement with the 
railways regarding the £10,000,000 per year must be 
changed and the Government would have to consider 
the arrangement from a broad point of view. 


Westinghouse Expansion Schemes 


A RECENT announcement made by Mr. George H. 
Bucher, the president of the Westinghouse Electric 
and Manufacturing Company, of East Pittsburg, 
Pa., states that the Westinghouse Company will 
spend more than 8,500,000 dollars during the year 
ending next June in order to increase its emergency 
and peace-time production facilities. The company’s 
expansion authorisation provides some 5,000,000 
dollars for machine tools and equipment, in addition 
to the construction of fifteen new buildings in six 
different States. Another 6,000,000 dollars has been 
authorised for maintenance of the expanded plant 
facilities. Since last June the Westinghouse Company 
has completed five new buildings; nine are under 
construction and another is contemplated. The two 
structures now nearing completion are a temporary 
building for production of radio equipment for the 
Government at the Westinghouse Radio Division in 
Baltimore, Md., and a service plant at Bridgeport, 
Conn. Two additional buildings for Government 
radio production and a service plant are under con- 
struction at Baltimore, while three factory additions 
and a warehouse are being built at the Westinghouse 
Merchandising Division, Mansfield, Ohio. Further 
extensions include a 500,000-dollar office building at 
the Westinghouse Steam Division, South Philadelphia, 
and additional factory space, including a new printing 
plant, at the Westinghouse Micarta Plant, Trafford, 
Pa., and a 300,000-dollar district headquarters and 
service building has been authorised for Atlanta, Ga. 


Loss of the “Empress of Britain” 


On Monday, October 28th, it was announced by 
the Admiralty and the War Office that the flagship 
of Canadian Pacific Steamships, Ltd., the ““ Empress 
of Britain,”’ had been lost by enemy action. This fine 
ship, under the command of Captain C. H. Sapsworth, 
was attacked by a German bomber on Saturday 
morning, October 26th, while she was still about 
150 miles from the Irish coast and inward bound. The 
attacking aircraft first machine-gunned the bridge of 
the ship and the defence machine guns gave a spirited 
reply. The raiders then returned and registered a 
direct hit with a high explosive bomb. In a third 
attack more bombs were dropped and also incendiary 
bombs, which set fire to the ship. The fires caused 
spread rapidly, but there was time for the passengers 
and the crew to leave the liner. There were 598 
survivors out of a total of 643 on board. The 
passengers included some military families and a 
small number of military personnel. Some two hours 
after the ship was attacked the last of the boats had 
left the ship and the survivors were taken aboard 
naval vessels. Salvage operations were begun and the 
ship was taken in tow. She subsequently blew up and 
sank before reaching harbour. According to a 
statement of the German High Command which 
was issued on Monday, the “ Empress of Britain,” 
while in tow, was torpedoed by a German submarine 
commanded by Lieutenant Janisch. The ‘‘ Empress of 
Britain ’’ was built and engined by John Brown and 
Co., Ltd., at Clydebank and entered the service of 
her owners in 1931. She had a gross tonnage of 
42,348 and a length of 760ft. 6in. The propelling 
machinery, which was built to the specifications of 
and personally supervised by Mr. John Johnson, 
consisted of a quadruple-screw arrangement of 
Parsons single-reduction geared turbines having a 
total designed output of 63,000 S.H.P., corresponding 
to a speed of 24 knots. Steam was raised in eight 
Yarrow and one Johnson water-tube boilers with x 
working pressure of 425 lb. per square inch and a final 
steam temperature of 725 deg. Fah. There were 
both turbine and oil engine-driven auxiliary generating 
sets. This outstanding example of British ship- 
building and marine engineering was fully described 
in our issues of May 8th, 15th and 22nd, 1931. Her 
performance on trial set up a pew fuel rate of 0-57 lb. 
of oil per S.H.P. hour for all purposes, including the 
hotel load. That rate was improved upon in recent 
years, making the ‘“‘ Empress of Britain ” one of the 
most economical liners afloat. 
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Further North American Locomotive 
Experiences 


By EDWARD H. LIVESAY 
No, IV 


(Continued from page 261, October 25th) 


Express FreicHT TrRAmns, MONTRRAL-TORONTO, 
C.P.R. anp C.N.R. 


On THE C.N.R. ROUTE 


HE return to Montreal was made over the 
Canadian National Railway, with train 
“ No. 444,” engaged in similar service to that of 
the Canadian Pacific train already described. 
Again it was a night run, making observations 
somewhat difficult. The route lay close to that of 
its competitor, so little more need be said about 
it; moreover, it was the same as that followed 
by “The International Limited,” dealt with in 
the first article of the series. Unlike the C.P.R., 
it is double tracked throughout. 

The engine was “No. 6140,” 4-84 type 
(Fig. 6), of the improved “6100” class, which 
came out ten years ago. These engines are 
primarily intended for freight service, to” handle 
trains of 100 or more cars weighing 6000 tons and 
over ; but they are equally serviceable for twenty- 
car passenger trains of 1500 tons, running up to 





The chief dimensions are as follow :— 


Cylinders iy 25}in. by 30in. 
Driving wheels... sicko feeecire< ‘Trp -a gee 
ee er eee marr mmmermer || 
Heating surface : 
Tubes and fire-box 4,256 sq. ft. 
Superheater . Bean ces) ce ane ts es 
DO a Pas: Lie. a. 9G. RR ae: 
oe ee 84-4 sq. ft. 
Baker-Pilliod valve gear 
Standard stoker 
Tractive effort 56,785 Ib. 
Weight : 
On drivers 103-5 tons 
On engine... 173-2 tons 
On tender... 127 tons 
Total 300-2 tons 
oS RAT re = erreeae aee 
Water ... 11,600 galls. 


The start was made from the Danforth yard 
at 7.18 p.m., in fine, mild weather ; the enginemen 
were Messrs. Hall and Taylor. The train was 
running in two sections, and by ill-luck I had 
chosen the lighter of the two, with only thirty-two 
cars—at the start; more came on later—and 





caboose, weighing about 1800 tons. As far as 


he was evidently regarded as of a tougher breed, 
not so likely to get cold feet! My apologies to 
Engineer Hall if I err in this. 

The deflector plates were quite a distance from 
the smoke-box, and it looked to me as though 
much of the collected air would escape straight 
back along the boiler, instead of being deflected 
upward ; but I was told that various positions 
had been tried, and that this gave the best results. 
The location of the feed-water heater, seen pro- 
minently in Fig. 6, cannot be ideal so far as air 
currents round the chimney are concerned ; 
sinking it inside the smoke-box, as is sometimes 
done, would probably be better. 

The header engine came off at Scarboro, leaving 
full duty to devolve on “ No. 6140”; the result 
was four-fifths throttle and full valve travel, 
with a steam chest pressure of 230 lb. ‘The Ashcroft 
showed about 5 lb., so it was evidently in proper 
working order, which does not always seem to 
be the case. Speed rose quickly to 45 m.p.h., 
continuing at about this figure to a stop at Oshawa, 
8 p.m., where the big General Motors factory 
gave us seventeen additional cars, making fifty 
in all, a load of, say, 2300 tons. It is interesting 
to watch the rapid slowing down of these long, 
heavy freight trains. The air brake is, of course, 
responsible for this. A picture comes up of a 
clanking, rattling train of four-wheel, loose- 
coupled, unbraked (other adjectives occur to me, 
but these will do) goods trucks in England. But 
it is not a pleasant picture, so let us forget it. 
The restart, easy and with quick acceleration, 
was made at 8.20. When the train was really 
on the move, a cut-off of about 25 per cent. was 
apparently generally worked to. Up the long 








80 m.p.h., so they may be looked upon as “ mixed- 
traffic”’ machines. Various improvements have 
been introduced in the light of previous experience 
with their prototype “6100s”; the steam and 
dry pipes and inlet and exhaust ports have been 
enlarged, an easier flow to and from the cylinders 
thus being ensured. Baker long-travel valve 
gear is fitted, with different settings suitable for 
the particular service, passenger or freight, in 
which they may be engaged. All engine and 
tender trucks have §8.K.F. roller bearings. 
“ Boxpok ” driving wheel centres, with floating 
bushes to the axle-boxes and crank pins have 
been adopted, and a certain amount of controlled 
lateral motion is allowed to the first coupled 
axle. Some of the class, including “ No. 6140,” 
on which I travelled, are not booster equipped, 
but all have “ Eleseo” feed heaters and super- 
heaters, and multiple throttles. The boilers are 
large, of silicon steel, in three rings, the maximum 
diameter being 7ft. 6in. The fire-box has a 48in. 
combustion chamber, and a brick arch supported 
on two siphons and three arch tubes. 

The Vanderbilt tender runs on twelve wheels, 
its chief feature being that the heavy tank bottom 
plate serves as a frame, and the buffing and draw 
gear is attached to it by welding and riveting. 








FIG. 6—-LOCOMOTIVE ‘No. 6169 **—C.N.R. 


Scarboro Junction, 4 miles, it was double headed, 
owing to a very heavy gradient and the engine 
having no booster, so the severe incline gave no 
trouble; the throttle was three-quarters open 
and cut-off 33 per cent. Steam chest pressure 
was 1801b., exhaust pressure 2-31b.; but the 
steam pressure had only reached 225 lb., the fire 
not having yet been got into running shape. 
The cab arrangements and controls were much 
as usual; these are more or less standard on 
modern American engines. A fourth seat— 
primitive but very acceptable—an orange box 
upholstered. with a sack stuffed with straw—had 
been put in for me. The aniple floor space and 
mechanical stoking made extra accommodation 
such as this unobtrusive, and I appreciated the 
consideration shown—that orange box was sure 
to prove a boon and a blessing before Montreal 
hove in sight. 

There is very little manual work needed in 
the handling of an American engine; it was a 
pleasure to watch the quick and easy manipulation 
of the “ Barco ” power reverse ; a pointer moving 
over a quadrant in front of the wheel, electrically 
lighted, made for clear reading. A refinement 
I have not noticed before was a foot warmer for 
the engineer—none was provided for the fireman— 








controlling gradient to Newcastle—a grade limiting 
the load allowed to one engine—the throttle 
was three-quarters open, cut-off 50 per cent., 
steam chest pressure 215 lb., and exhaust pressure 
8lb. The stoker engine, I was told, should work 
at about 25lb., but they vary; the weight of 
the coal is a deciding factor. Jet pressure, too, 
has to suit the type of coal being used, whether 
fine or large, wet or dry. Wet coal, being heavier, 
needs more steam to blow it off the shelf. 

Port Hope, 65 miles from Toronto, was passed 
at 8.53 p.m., according to my notes. I have to 
qualify the statement like that, as it makes the 
average speed over the 30 miles from standstill 
at Oshawa, including the Newcastle bank, 54-5 
m.p.h., which looks almost too good to be true. 
I know we had been doing over 60 m.p.h. for many 
miles, but 54-5—it is a bit steep! I think we 
had better wait and see what transpires farther 
along towards Montreal, and whether it gives 
confirmation. The riding at this high speed was 
good, if a little harsh ; but this was to be expected, 
as the engine was working fairly hard on a road 
bed that probably still had frost in it. It was all 
fast travelling with the 2300-ton load to the next 
stop at Belleville, reached at 10.02 p.m. The 
111 miles from Don, where the actual start had 
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taken place, had been covered in 143 min., exclud- 
ing the 20min. stop at Oshawa, and another 
minute or two to detach the header, making the 
average speed 46-6 m.p.h. Considering the load 
being hauled, this is distinctly good. It looks 
as if the 54-5 to Oshawa might be correct after 
all; but I am still dubious. 
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Five cars were set off at Belleville, and the 


got away again at 2.35 a.m., “No. 6140” in 
charge of Engineer Easter and Fireman Lee. Up 
the heavy climb away from Brockville the throttle 
was four-fifths open, and the cut-off 60 per cent. 
The silence of the night was shattered by 
thunderous noises coming from the front end; 
it sounded like a muffled edition of the Battle 
of Jutland. On this heavy incline the water was 





a 





C.N.R. LOCOMOTIVE 


usual servicing was done by a ground crew. What 
real assets the rocking grate, drop front, and hopper 
ashpan are! They make fire cleaning so much 
quicker and easier. Another picture comes up— 
of a fireman in England breaking up clinker with 
a slice, and then laboriously lifting the glowing 
mass—and mess—through the fire-door, to dump 
it beside the track. The picture is as unpleasant 
as the other one—let us pass on to happier subjects. 
Water and coal were taken on and the crew 
changed, the new pair being Messrs. Doran and 
Ellis. The train got away at 10.28 p.m.; high 
speed was soon reached and consistently held 
over what seemed to be a rougher track—probably 
rock foundation—where the brakeman’s responsi- 
bilities became correspondingly heavy. He had 
to be constantly on the look-out for hot boxes 
and other ills that high-speed freight trains are 
heir to; in fact, anything might happen over a 
see-saw, much-curving track such as we were 
on, with a load of over 2000 tons travelling at 
60 m.p.h. One or two speed restrictions to 30 m.p.h. 
did nothing to simplify things, either. Running 
through Kingston at 11.25, the 48 miles from 
Belleville had been covered in 57 min., at an 
average speed of 50-5 m.p.h. This was another 
new experience—to average 50 m.p.h. over a 
none too easy route with a train weighing in excess 
of 2000 tons. I was told that wheat trains are 
hauled to Montreal which weigh 6000 tons, but 
naturally they do not travel as fast as we were 
doing. 

The bright lights of Kingston had been left 
behind in the darkness, and the train was once 
more well into its stride when—out went the head- 
light. No chances were taken by running blind 
with this heavy train, and a stop was made to 
replace the lamp. Coming from St. John to 
Montreal, the same thing had happened twice, 
and as the second failure pointed to a defective 
circuit, risks had to be taken then, and for many 
miles, to the next divisional point, we ran without 
illumination. I remember how unhappy I felt ; 
the night was full of visions of fools “ beating the 
train to the crossings.” After this delay, “ No. 
6140” was hustled a little more to recover the 
lost time. We travelled for many miles at 60 m.p.h. 
and over, with three-quarters throttle and 50 
per cent. cut-off up gradients. There was no 
let-up until steam had to be cut for the Brockville 
stop, made at 12.25a.m. The average speed over 
the 48 miles from Kingston had been 48 m.p.h., 
including the headlight stop. No, the Oshawa—Port 
Hope 54-5 m.p.h. remains more possible than 
probable ; yet I still think it could have been 
done ! 

Brockville is a divisional point, 208 miles from 
Toronto, and here, as usual, servicing was carried 
out, coal and water taken, and the crew changed. 
The stop extended to a little over two hours—I 
find no record why—which I thought would 
give me a chance to get a little sleep. But no; 
there were so many interesting people to talk to— 
about England, the war, locomotives, &c., to 
all of which I tried to do justice—that the time 











slipped by and the opportunity was lost. We 





WITH SIDE PLATES 


kept low in the glass to avoid lifting ; the engine 
was pulling hard on a generous throttle, and some- 
thing might have gone over into the cylinders 
but for this precaution. A water-softening, sludge- 





depositing composition is added to the tender 


the engine’s behaviour under these strenuous 
conditions. But at this point Nature rebelled, 
and chucked her hand in—I fell asleep. Waking 
with a jerk at 4.40 a.m., I found dawn was break- 
ing. Again, with stern determination, I seized 
my pencil, and uprose from my orange box to 
do or die at the call of duty. But I must have 
collapsed “all standing,” because my note book 
is a blank, and when I came to, I was back on the 
orange box. It was 5.20 by this time, and we 
were still roaring along at 60 m.p.h., with the 
C.P.R. tracks alongside at Beaconsfield, so I 
knew Montreal and rest were near. Dorval was 
passed at 5.30 in mist rising from the snow patches 
in the flooded fields, and after a cautious approach 
to the city, “ Train 444 ” came to a stand in the 
Turcot yard at 5.45 a.m. Once again I had 
confounded the prophets; at Toronto they had 
said I should “never make the grade,” but I 
had, even though I have had to admit I was 
unconscious over the last part of it. 

So that is the story. A load beginning at 1800 
tons, increasing to over 3000, hauled over a distance 
of 330 miles, with six stops, in 10 h. 27 min. gross, 
and 43lmin. net, the average speed being 
46 m.ph., without any allowance for slowing 
to the stops, and regaining speed after them. 
It must be the fastest freight service in Canada, 
and certainly it is the heaviest locomotive work 
I have so far come across. A most interesting 
run, and enjoyable, too, in spite of Spartan 
accommodation. But there, who am I to complain 
of a little discomfort? I accept it cheerfully, 
looking on the bright side, like the young soldier 
in the Zulu War, who was pinned to the ground 
with an assegai through his middle. ‘ Does it 
hurt you much, chum?” asked the sergeant, 
kneeling compassionately beside him. “No,” 
said the rookie, “ only when I laugh.” That is 





A.—Hanging lever, working multiple throttle 
B.—Reverse lever, ‘‘ Precision” air-operated gear 
C.—Brake controls 
D.—* Ashcroft’ steam chest and exhaust pressure gauge 
E.—Booster gauge 
¥F.—Brake gauge 
G.—*‘t Kent” clear-vision revolving window 

H H.—Electric lamps 

J.—Water gauge (lighted) 

K.—* Franklin”’ butterfly fire-door, hinged at top 


Other wheels on left, stoker-engine, exhaust-steam injector, &c. 
There is no feed-water heater on this class of engine, an exhaust steam injector being fitted instead to save 

All necessary gauges, &c., are electrically lit, including the stoker lubricator ; q 
It comes into action incessantly owing to the number of level- 
The “5700” 


picture. 
weight. 
trigger below the reverse wheel, and is air-operated. 
crossings found in the older-settled districts. 


L.—Top of stoker coal elevator 
L!+,—Air inlet and inspection holes 
M.—Coal-deflector lever 
§N.—Handle holding door open when necessary 
O.—Steam gauge 
P.—Stoker gauge 
4Q.—Steam heat and air signal gauge 
R.—Exhaust steam injector gauge 
$!-5.—-Steam jets regulating coal feed to four corners and 
centre of fire-box 


Foot-treadle opening fire-door below bottom of 
the whistle is sounded by a 


class engines have a reverse wheel instead of lever. 


C.N.R. ‘*No. 6400°'—INTERIOR OF CAB 


supply, which discolours the water in the glass ; 
sludge is blown every 30 miles. 

Cornwall, 267 miles, 3.55 a.m., was the next and 
last stop. It called for some switching, and the 
addition of cars, bringing the total up to sixty-four 
and a load of well over 3000 tons. We got away 
at 4.07 a.m.; the impressive load made no difference 
to the speed, which was still in the 60s, and I 





made plans to take a number of vital notes of 


the spirit in which to tackle a night on an orange 
box in a locomotive cab. The first few hours are 
the worst; after that you cannot feel anything 
and fall asleep. Discomfort ? Shucks ! 





CANADIAN NaTIONAL 2—6—2 LOCOMOTIVE 


Since the publication of the first article of 
this series, we have received from Mr. Livesay 
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a delayed photograph of “* No. 5704,” C.N.R. loco- | Livesay has also sent us a view, reproduced here- 


motive, and reproduce it herewith. 


interest chiefly because it shows the replacement | positions of the controls and fittings. 


It is of] with, of the backplate of a “ 6400” cab showing the 


The arrange- 


of the wind scoop—see Fig. 4, page 180 (ante)—by | ment of the ‘‘ 5700” class is practically the same. 


Mr. 


side-plates as commonly used in this country. 


(To be continued) 








Planning the Post-War World’ 


By J. R. BEARD 


At a time such as the present it seems inap- 
44 propriate in a Presidential Address to deal with 
past achievements, and inadvisable to deal with 
questions directly bearing on the war. It is, 
rather, an opportunity for encouraging our 
members not to limit their thoughts entirely 
to the immediate problems of the war, even 
though most of their normal activities must 
necessarily be so limited, but to give earnest 
consideration to the replanning and reconstruction 
which must follow the war. To be effective such 
consideration must be given now, so that we 
and our friends may know in more detail the kind 
of world we are fighting to attain and the nations 
which are our enemies may know what kind of 
peace is possible. 

We, as engineers, must of necessity be called 
upon to play a major part in rebuilding the world, 
and we must prepare and equip ourselves for 
this task now. While our individual activities 
will necessarily be of a specialised character, 
these can be more efficiently carried out if we 
keep in mind, as a background, the fundamental 
problems of planning in general. Some of my 
predecessors in office have already stressed the 
importance of engineers broadening their outlook 
and taking more interest in the wider activities 
of society. With the encouragement thus offered 
I hope you will aliow me in this exceptional year 
to devote the earlier part of my address to the 
planning of the post-war world from a wider 
aspect than the technical problems of electrical 
engineering. 

I am the more tempted to do this because 
exactly twenty years ago I gave an address, as 
Chairman of our North-Eastern Centre, on “‘ Post- 
war Conditions and Developments, with particular 
reference to the Electricity Supply Industry.’’+ 
On re-reading this to-day it is evident that purely 
technical achievement has fulfilled, and in many 
cases exceeded, the expectations then expressed. 
Where we have largely failed is in having no clear 
idea of the purpose for which those technical 
achievements should be used, and also in lacking 
ability to arrange that co-operation with non- 
technical people and interests which is necessary 
if the engineer is to produce the structure that 
he knows to be most efficient and useful to the 
community. 

As a starting point may I assume that we 
all recognise that the war has brought about, 
and is bringing about, tremendous changes not 
only in our environment, but in our whole outlook, 
and that we are all prepared to agree with that 
sober organ, The Times, that : 

“To liberate Europe from Hitler does not 
mean to reverse the whole process of economic 
integration which has been set in motion... . 
Much harm may be done to our cause, both in 
Europe and oversea, by the insinuation that 
we stand for the old order and that our only 
aim is to restore the status quo in Europe and 
to maintain it at home. This charge should be 
emphatically and authoritatively refuted.” 

There is herein implied some, possibly belated, 
recognition that the old order is no longer producing 
a healthy and happy community, and that, for 
one reason or another, apathy, selfishness and 
discontent, too much freedom in some directions 
and too little in others, were gradually under- 
mining the character and vigour of the democratic 
nations. The malaise from which the democratic 
nations have been suffering is aptly summed 
up by the eminent American writer, Walter 
Lippman : 

“The muddle of the democracies comes from 
something deeper than their form of govern- 
ment ; it comes from the gradually accelerated 
destruction of all convictions about the nature 
of man and his destiny.... For how can 
this planet be governed by people who have 
* From the Presidential Address to the Institution of Elec- 

trical Engineers, October 24th, 1940. 


t Journal, Institution of Electrical Engineers, 1920, 59, 
page 30. 








ceased to believe that there is good and that 
there is evil ? ”’ 


The growth of the Fuerhrerprinzip undoubtedly 
received its impetus from this failure of democracy 
to realise those aims which its founders originally 
set before them, and it would be folly to belittle 
the extraordinary vigour and achievements of 
these modern movements. They have made a 
strong appeal to those who felt frustrated by the 
hesitations, resistance to change, and lack of 
clear purpose exhibited by the pre-war democracies 
—an appeal more particularly felt by youth. 
These movements have been accompanied, and 
made possible, by patient, sustained, intensive 
planning such as the world has never previously 
known and which would have produced a revolu- 
tionary improvement in society if they had been 
governed by noble ideals. 

Unfortunately, the end to which this planning 
has been applied in most totalitarian countries 
is domination by groups of ruthless mal-educated 
men, who have played on the cruder nationalist 
feelings of people embittered by adversity and 
have exploited the unselfish instincts of the 
masses for base purposes. They have not sought 
power for the good of their fellow-men, but as 
an end in itself, and for the sheer joy of exercis- 
ing it in selfish, boastful, and brutal fashion. 
Emboldened by success, their ambition has 
soared to the domination of other nations, until, 
in Germany, we see a vast attempt to enslave 
the whole Western World. The means by which 
their plans have been carried out are equally 
evil—by terror, by persecution, by cruelty, and 
by subtle lying. The British loathe this so-called 
*“new order” with all their heart and soul, and 
intend to stamp it out for ever as an unclean 
thing. In their fight to do so they have the 
growing support-of all free people, and especially 
of that great free people across the Atlantic. 
But as we are agreed that there can be no return 
to the ‘old order,” it becomes of paramount 
importance to consider what kind of order we 
intend to set in its place. 

The events prior to the outbreak of the war 
and the experience during the war have brought 
to the English peoples an awakening of their 
past failures and a wide desire to build a better 
society after the war. We know that we must 
prepare and plan for the post-war period if we are 
to avoid a repetition of our failure after 1918 
and not again sow the seeds of future conflict. 
We know that we must not, as in 1918, try to 
rebuild the pre-war world. We know that we 
have learnt from our enemies the immense power 
of planned development, but that we must use 
and turn it to nobler ideals. We know that the 
post-war period cannot be visualised as a period 
of ‘‘ peace ”’ in the sense of tranquillity and repose ; 
but, on the contrary, must be a continuation of 
the present struggle for constructive, rather than 
destructive, purposes. Knowing these things we 
feel that ‘‘ our feet have been set in a broad place,” 
and, mingled with all the sorrow, anxiety, and 
suffering, we are conscious of a sense of exhilaration 
that we are living through one of the great turning 
points of human thought and action, in which the 
lowliest individual has his part to play. As Mr. 
Churchill said in two of his inspiring phrases, 
“the right to guide the course of world history 
is the noblest prize of victory’ and “ when this 
war is won the life of the world may move forward 
into broad sunlit uplands.” 

Are we to be worthy of our calling? Not 
unless we devote much intensive thought to the 
ideals which we desire to see established ; unfor- 
tunately, such ideals tend to be blunted by the 
experiences of protracted war. Nevertheless, 
amidst all the confusion of thought, certain broad 
principles begin to break through the murky 
turmoil. I think they have best been summarised 
by another American writer, Dorothy Thompson, 
who suggests that the primary origin of the war 
was the secession of Germany from Western 
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civilisation and that we are fighting a great 
civil war to force Germany back into it. This 
Western civilisation she defines as follows :— 


“Tt is not democracy, not parliamentary 
government, and certainly not capitalism. 
All of these are merely manifestations of some- 
thing else—temporary forms to express a more 
permanent content. 

“Western civilisation is, nevertheless, defin- 
able. It is the synthesis of three things—the 
Christian ethic, the scientific spirit, and the 
rule of law. 

“The essence of the Christian ethic is that 
the weak have rights as well as the strong, 
and that the strong must set limitations on their 
own power. 

“The essence of the scientific spirit is that 
the search for truth transcends the State and 
may not be limited or suppressed by the State. 
It presumes the separation of State and culture, 
t.e., the separation of culture from force. 

“The essence of the rule of law is that 
contract is superior to arbitrary force; it 
presupposes a continuity of relationships .. . 
from whose sovereignty no one is exempt, not 
the King, not the President, not the powerful, 
nor the weak.” 


The importance of setting some such ideals 
before us arises from the general acceptance of 
the fact that the necessity for planning will not 
cease with the coming of peace and that all 
planning must have an end in view. We all 
realise that modern warfare can only be success- 
fully conducted by national planning. Even 
those of us who jib most at the “ mistakes of 
bureaucracy ” admit that the overall results of 
war-time planning far more than balance the 
errors made in carrying it out and that it is possible, 
by experience, gradually to correct such errors. 
There is no reason to think that planning would 
be less efficient in times of peace, but the important 
difference is that in war the object is clearly 
defined and universally agreed. Planning, there- 
fore, becomes relatively easy because its discipline 
is willingly accepted by all for the common good. 
We can only get such willing acceptance of peace- 
time planning if we have an equally wide agree- 
ment as to its aims. Hence the need for the 
general acceptance by society of common ideals. 

Engineers and scientists have been largely 
responsible for that immense technological progress 
which, as has been said with some element of 
tragic truth, “‘ has merely provided us with more 
efficient means for going backwards.”’ Are not 
those same engineers and scientists largely to 
blame for being interested mainly in their technical 
and scientific discoveries and developments, and 
for giving only superficial consideration to the 
uses to which these are put ? They have, indeed, 
rather taken a pride in being superior to politics, 
forgetting that politics control the all-important 
art of governing mankind. At the same time, they 
all feel in their bones, and often say amongst 
themselves, that they are more capable than any- 
one else of dealing with the day-to-day problems 
which arise in running the world. Observation 
and experience lead me regretfully to feel, however, 
that we engineers are a somewhat narrowly 
educated and over-specialised section of the 
community, often with an unfortunate tendency 
to disparage ethical and spiritual values and to 
scorn as “ highbrow ”’ those branches of knowledge 
known as the “ humanities.” This is the more 
untortunate because many of us have been led 
into our profession by certain natural aptitudes 
for logical thought which have been further 
enhanced by our training and which, if properly 
used, might be of immense value to the society 
in which we live. These can, however, only be 
fruitfully applied to communal use by widening 
our ideas and by training ourselves for political 
action in the wider sense. May I therefore stress 
again, as so many of my predecessors have done, 
the importance of such wider education and train- 
ing of our younger members and recommend to 
them the study of that great wealth of literature 
dealing with social and moral problems which 
lies ready to hand? I, myself, have found much 
inspiration from such books as Sir Richard Living- 
stone’s ‘‘ Greek Ideals and Modern Life” and 
Aldous Huxley’s “Ends and Means.” One 
may not agree with all their theses, but they 
are not difficult to read and certainly stimulate 
thought on such problems as we now have 
before us. 

PLANNING IN A FREE SOCIETY 


Can planning be compatible with a free society ¢ 
I would answer in the affirmative, provided 
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freedom be correctly interpreted as freedom of 
individual thought, speech, and action in so far 
as it does not conflict with the rights of others to 
similar freedom and with the general freedom 
of the society in which we live. This qualification 
is vital and far reaching and its detailed study 
would carry us far beyond the confines of a 
Presidential Address. It has difficult implications 
of the need for qualities of altruism, unselfishness, 
tolerance, and even humour; but it is fortunate 
that human nature is so constituted that the 
exercise of these is reinforced by motives which 
appeal to the self-interest of the individual. 
As examples of such motives I might mention 


three : 


(1) Despite human failure to learn from experi- 
ence it has been proved again and again that 
true happiness is most often attained when 
it is unsought, and that it is, indeed, a by-product 
of thought for the happiness of others. 

(2) It is not the goal, but the struggle, which 
satisfies, and therefore we may as well have the 
moral satisfaction of setting ourselves an unselfish 
goal, 

(3) The happiness to be derived from assisting 
to do a job which is worth doing and from doing 
it efficiently is considerable, and is still greater 
if it is being done more efficiently than it has been 
done before. 

However, we must not assume too ready 
acceptance of such purely ethical or philosophical 
motives to the exclusion of what, in our present 
imperfect world, is one of the main incentives 
to human effort. I refer, of course, to the acquisi- 
tion of power to control men. 

We are all actuated by each of these incentives 
in varying degree, and although, in an ideal 
society, the more altruistic ones would presumably 
be universal and overriding, it must be accepted 
that the “acquisition of power” motive must 
remain powerful for long to come. In our present 
society it cannot be considered to be inherently 
bad in itself, but it can be bad if allowed to operate 
unchecked, as has often happened in the past. 
Our plans should, therefore, embody it, but must 
include adequate safeguards that a proper pro- 
portion of the efficiency it produces shall enure 
to the public good. 

Power over others can be acquired either 
through money or through position. Undoubtedly 
the earning of profit to acquire money power 
has sometimes been grossly abused or has been 
allowed to distort policy. But we should take 
care lest, reacting to such abuse, we swing over 
too readily to the alternative of obtaining power 
through position. This can be equally harmful 
if unchecked and would seem to be a great danger 
at the present time, even under cover of such 
high-sounding terms as public ownership and 
nationalisation. 

Planning in a free democratic society must be 
approached primarily by educating those affected 
so that they appreciate its benefits and the higher 
freedom to which it can lead, and so become 
willing to subordinate individual idiosyncrasies 
to the good of the whole, including themselves. 
Almost invariably, however, this must be supple- 
mented by reasonable power to prevent a recal- 
citrant minority from stultifying a plan which 
the large majority recognise as essential for fuller 
freedom and efficiency. I suggest that the com- 
parative failure of the democracies to plan 
efficiently during the last twenty years has been 
due to twin causes, faulty education of both 
leaders and voters and an excessive tenderness 
towards small, but influential, minorities. Even 
a very limited degree of compulsion has often been 
accompanied by so many checks and safeguards 
as to make it almost unworkable and exceedingly 
slow in action. 

Education for planning can only have its full 
effect if itself planned. We have to consider 
what qualities, such as capacity to think clearly 
and analyse impartially, we require in order to 
make democratic institutions a success and we 
have to design our edueational system accordingly. 
The men we want are not mere compendia of 
knowledge ; they are those who know where to 
put their fingers on information when it is required, 
who realise the necessary limitation of individual 
knowledge, but are willing to learn from others, 
and who are equipped with sufficient general 
understanding of other fields of activity than their 
own to enable them to appreciate the meaning 
of advances in such fields and to incorporate them 
in the general plan. Such men are too wise to 
fall into the trap of oversimplifying human 
problems, and to look for fullest efficiency from 
rigid centralised planning imposed on unwilling 





units at the risk of social violence. They recognise 
that human conservatism exists and that often 
the most useful results are likely to flow from 
extending and adapting existing institutions and 
from applying well-tried and accepted principles 
to wider fields. They know that a freely accepted 
development is more likely to be permanent and 
to extend than any enforced and theoretically 
complete plan. 

Despite occasional lapses, these educational 
principles seem to have been widely instilled 
in those leaders of the British people who have 
worked so successfully in the development of 
the British Empire, a particularly able summary 
of which is given in Professor Ramsay Muir’s 
booklet on ‘“‘ The British Empire: How it Grew 
and How it Works.” This political development 
indicates that our nation has the inherent capacity 
for large-scale planning, although we have so 
often failed consciously to exercise it. It also 
indicates that our public school system, whatever 
its defects, has many of the essential qualities, 
and it is to be hoped that those changes in the 
public school system which seem inevitable after 
the war will not result in their loss. 

Tt seems to be, when we have had to deal 
with economic, social, and technological matters, 
both at home and in the Empire, that we have 
failed to plan with sufficient courage and foresight 
or have been repelled from constructive planning 
by theoretical planning of an _ oversimplified 
type on a scale which large sections of the popula- 
tion are not at present prepared to accept. In 
so far as these two mistakes are due to defects 
and narrowness in our scientific and technical 
educational system, they indicate the vital necessity 
for overhauling and replanning it. 

I have already dealt in some detail with the 
first mistake. A very practical reason for avoiding 
the second mistake of oversimplification is that 
it implies excessive centralisation, which, as 
experience shows, usually leads to vast bureau- 
cratic organisations, bound in red tape, slow and 
inefficient in action, and coldly impersonal in 
spirit. These disadvantages are not so apparent 
in those occasional instances where the ultimate 
control is in the hands of a man of outstanding 
genius for organisation and leadership; but 
such men are few, and it seems to me that one of 
the errors of the super-planners is to assume that 
they exist in large numbers. Indeed, one of the 
most vital and urgent needs of the future is to 
develop more efficient means for finding men 
possessed of these rare inborn characteristics, 
for providing them with an environment in 
which they can develop, and for training them 





so that they can be most efficiently used. In 
other words, we must plan the planners. 

This leads me to a point on which I feel strongly. 
It is that much greater use should be made of the 
experimental method in planning if we are rapidly 
to get out planning on correct lines. 

The spectacular advance in the physical sciences 
is based on the change of outlook usually attributed 
to Francis Bacon, who attacked the methods 
of science of his day and urged the method of 
induction and experiment as opposed to that of 
deduction. In brief, this meant that, given an 
effect, the scientist should work backward to the 
cause and then experiment to discover whether 
the presumed cause produces the effect. Bacon 
saw that the real object of science is to find out 
the force of causation and that progress must be 
based on experiment. The method of scientific 
reasoning in vogue in Bacon’s time, which he 
attacked so successfully, was to accumulate 
instances without following any rule of selection. 
In other words, a theory was found and then was 
supposed to be proved if instances could be accu- 
mulated which agreed with the theory. To the 
engineer this appears to be the method of many 
planners of to-day, and, on the analogy of experi- 
ence in the progress of the physical sciences, it 
is a method which is three centuries out of 
date. 

Experimenting implies the possibilities of mis- 
takes, but we have perhaps been too cautious 
in our planning owing to the fear of making 
such mistakes. I should like to see our problems 
attacked in simultaneous parallel ways, with 
the object of testing’them by practical trial and 
error, and thus evolving the successful solutions 
with -the least possible delay. One overriding 
problem which should be so tackled as a matter 
of extreme urgency is the planned adjustment 
of consumption to production, which is essential 
if we are at last to banish trade depression cycles 
and the spectre of unemployment. Every thinking 
man must refuse to accept as permanent a state 
of affairs in which a large proportion of our main 
asset—human labour and _ intelligence—remains 
unused at the same time as vast numbers of the 
population are suffering from under-consumption, 
and even actual want, which could be remedied 
by the properly planned use of our surplus 
resources. It is a huge problem, but surely not 
insoluble if we are prepared to tackle it in a com- 
munal spirit and with the ideals I have, however 
ineffectively, tried to outline. 

[The President devoted the major part of the 
remainder of his address to the planning of elec- 
tricity supply in the future.] 








Ait Force Targets in Germany 
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(Continued from page 265, October 24th) 


GExMANY’s ALUMINIUM INDUSTRY 


N our last two articles we have dealt with the 
general development of the aluminium industry 
of Germany, and in particular with the two large 
works at Lauta and Bitterfeld, and we now proceed 
to give some further particulars of the older and 
not less important factory at Rheinfelden. In the 
map reproduced on page 253 ante, the position of 
the works is marked at the lower edge of the map, 
towards the left-hand side. Before describing this 
factory some particulars of Germany’s aluminium 
output may be of interest. They were compiled 
from the returns of the Metallgesellschaft A.G., 
and reproduced in an article on “ Germany’s 
Aluminium Economy,” which was contributed by 
Mr. Robert J. Anderson, of Cleveland, to the 
Tron Age for June 20th, 1940. The figures show 
that the output of primary aluminium by Germany 
in 1929 was 33,000 metric tons, compared with a 
total world output of 282,000 tons. The corre- 
sponding figures of aluminium consumption were 
for the same year 32,000 and 269,000 tons. From 
thesereturns it will be seenthat Germany accounted 
for 11-8 per cent. of the world output and 12-1 per 
cent. of the world consumption. The phenomenal 
growth of the German aluminium industry is 
clearly illustrated by comparing the 1929 figures 
with those (the latest available) for 1938. In that 
year the output of primary aluminium by Germany 
was 163,600 tons and the total world output 
579,900 tons. For the same year the respective 





figures for consumption were 176,000 and 515,100 
tons. In 1938 therefore Germany produced 28-6 
per cent. of the world’s output of aluminium and 
consumed 34-3 per cent. of the total quantity taken 
into use. Based on the same figures, the German 
output in 1938 was nearly 400 per cent. more than 
in 1929, compared with an increase of 105 per cent. 
for the world. The consumption of aluminium in 
Germany in 1938 was over 440 per cent. greater 
than that of the year 1929, as against a rise of 
only 91 per cent. for the world. Since 1938 the 
production has, it is expected, still further increased, 
and Germany can to-day be said to be the largest 
producer and user of aluminium and aluminium 
alloys in the world. The rapid rise of the alumi- 
nium industry has been caused by serious defici- 
encies in the supply of ores of copper, lead, tin, 
and zine, which has forced on the use of the lighter 
metals aluminium and magnesium, and their 
respective alloys. It is of interest to record that 
over 70 per cent. of Germany’s light alloy manu- 
facturing capacity is Government owned. Every 
effort has been made in the Four Years’ Plan to 
extend the use of these light alloys and to manu- 
facture them from home-produced raw materials 
or ores which are to be found in neighbouring 
countries. Efforts have been directed towards 
utilising aluminium ores other than bauxite, such 
as clay, and although difficulties in extracting 
alumina from native clays were met with in the 
early stages of the work, these are now reported 
to have been largely overcome, and in 1938 a plant 
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was erected at the works of the Vereinigte Alumi- 
niumwerke A.G. to produce alumina from clay 
by the Goldschmidt process. It was successfully 
operated and has a designed output of about 8000 
tons of alumina. Recent returns go to show that 
the outputs of all the important works have been 
increased. It is thus likely that in 1938 and 1939 
the output of the Lauta works of the Vereinigte 
Aluminiumwerke A.G. exceeded 36,000 tons per 
year, that of the Bitterfeld works over 36,000 tons, 
and that of the Rheinfelden works over 24,000 tons. 
The importance of these works in the efforts of 
the Bomber Command to reduce the output of 
German war materials will be clearly seen. 


RHEINFELDEN ALUMINIUM WORKS 


The Rheinfelden works of the Aluminium 
Industrie A.G., whose head office is in Neuhausen, 
Switzerland, was the subject of an early attack by 
machines of the Bomber Command. It is a large 
works with a designed output, according to latest 


the works are built at varying distances from the 
main factory. The original factory was begun in 
1896, and production was commenced in 1898. 
In order to maintain a constant load, it was decided 
to produce calcium carbide, as well as aluminium, 
and for the production of this’: commodity it was 
necessary to take in a bulk supply of three-phase 
current, which was then transformed by rotary 
converters and motor generators. In 1933 it was 
decided to construct, at a distance of about 
34 kiloms. from the factory, the large hydro- 
electric power plant at Rhyburg-Schérstadt, which 
has a designed output ot some 12,500 kW. With 
this further supply of current the output of the 
Rheinfelden factory increased, and starting from 
100 tons in 1900 rose to about 1300 tons in 1914, 
and ended with about 2000 tons at the end of the 
last war. By 1932 the output had been more than 
doubled, and, as previously stated, the present 
output of the works is assessed at nearly 24,000 





tons of aluminium and aluminium alloys per 








THE RHEINFELDEN 


returns, of about 24,000 tons of metal per annum. 
The parent firm is also the owner of aluminium 
works at Lend, in Austria. The Rheinfelden con- 
cern is operated by Aluminium G.m.b.H., and is of 
historical interest as one of the earliest works of 
its kind to be erected in the Continent of Europe. 
Two views of the factory are reproduced herewith 
After the very early experimental work of Oersted. 
and Wohler on the production of aluminium by 
chemical means, followed the equally important 
researches of Héroult, which laid the foundation 
of the electrical reduction process. As early as 
1888, the Neuhausen plant of the Aluminium 
Industrie A.G. was erected in collaboration with 
the Deutschen Edison Gesellschaft, the forerunner 
of the Allgemeine Elektricitats Gesellschaft of 
Berlin. Another leading worker of that time was 
Kiliani, who had produced aluminium in a pure 
state commercially and was the technical director 
of the firm. The necessary electric power was 
obtained from the Rhine Falls power plant near 
Neuhausen, but at an early date the current avail- 
able was not enough to meet the rising demands 
for the metal, and it was decided to lay down a 
further factory at Rheinfelden in Germany, along- 
side the Rheinfelden power station. An agree- 
ment with regard to power supply was arranged, 
and the aluminium company became a partner 
in the power supply undertaking. In the original 
power station there were, besides eight hydro- 
electric alternator sets, twelve D.C. machines with 
a voltage from 90 to 155 volts, a pressure admirably 
suited for the purpose. Out of these twelve 
generator sets, six were set apart for the use of 
the aluminium company, and in the early years a 
load of about 8000 amperes was taken at a pressure 
of 50 volts. In the initial experiments with the 
reduction plant difficulties were experienced, and 
at a later date two and three generators were con- 
nected together in series and the supply voltage 
stepped up from 50 to 100 volts and then 150 volts, 
without danger to the workers in the factory. By 
1900 the voltages used had been increased to 250 
and 350 volts and later generating plant was 
standardised at 350 volts, which was employed 
in the large extensions which were carried out in 
1931. 

The works are built alongside the railway line 
from Basel to Waldshut, and lie between the line 
and the canal serving the Rheinfelden power 
station. The main furnace room is close to the 


power supply, so that the cable connections are 
kept as short as possible, while the other parts of 


ALUMINIUM WORKS 


annum, a quantity close to that of the Bitterfeld 
works described in our last article. The compara- 
tively slow development of the industry was due 
partly to the lack of cheap power, which in other 
parts of Germany was overcome by the building 
of large power plants in the brown coal areas, and 
in the Westphalian coalfields. There was also a 
lack of suitable aluminium ores, particularly 
eryolite, used as a flux in the reduction process, 
the only supply of which comes from Greenland. 
Since 1910 synthetic cryolite has been produced 
in sufficient quantities in Germany in the chemical 
works of the I.G. Farbenindustrie and other 
factories. It is of interest to record that the early 
success of the Rheinfelden plant was assured by 








RHEINFELDEN POWER STATION 


the production of carbide, which up to the last 
war was freely used in the lighting of the rolling 
stock of the Prussian-Hessian State Railways. 
The raw materials which are needed for the pro- 
duction of.a ton of aluminium are as follows :— 
4 tons of bauxite, out of which 2 tons of alumina 
suitable for electrolitic reduction are formed ; 
about 600 kilos. of electrodes ; 80 kilos. of cryolite ; 
and, taking into account the transformation losses, 
some 23,000 kWh of electric energy. The process 
time varies in length from 100 to 130 working hours. 
The bauxite, which is first chemically cleaned, is 
converted into aluminium oxide, alumina AI,0,, 
and for the 4 tons of bauxite about 24 million 
calories are required, which correspond to close 
upon 22 tons of low quality brown coal. For that 
reason the production of the necessary alumina is 
carried on in localities with cheap fuel supplies, 





and in the case of the Rheinfelden factory, the 





main supply of alumina is produced in the Rhine- 
land and is transported to the works by Rhine 
barges. As the barge traffic is only possible with 
high water at Basel ,a large alumina silo has been 
built, containing a supply sufficient for six to 
eight months. The anode and cathode elements for 
the electric turnaces are made from pitch produced 
from the refining of petroleum, which is to some 
extent bound up with the import of petroleum. 
The supply of electrodes comes partly from outside 
the factory, but during the last war an electrode 
factory with a pitch-producing plant formed part 
of the Rheinfelden works. The furnaces employed 
in the reduction process follow closely in design 
those used at the Bitterfeld works, which were 
illustrated in our last article. They are arranged 
in series groups of twenty-five to fifty, to corre- 
spond with the current supply of 150 volts from 
the D.C. generators and 300 to 350 volts from the 
transforming station. The furnaces are tapped 
every forty-eight hours, and the metal is either cast 
direct into bars or is transported to the casting 
foundry in a metal mixer. With a load on the 
electric side, which varies with the time of the year 
and is larger during the summer months, more 
metal is produced during the summer, and this is 
stored in bar form and remelted according to 
demand. The principal aluminium alloys are also 
made at Rheinfelden. For remelting; gas and coke- 
fired reverberatory furnaces were first employed, but 
they have now been replaced to some extent by 
electric resistance furnaces. For the making of 
rolled bars special care is used in pouring the 
ingots in order to obtain a dense and clean metal 
structure, and in order to control this type of pro- 
duction a certain percentage of the ingots are 
turned on the surface so that defects can be 
detected. 








PHYSICS AND WINDOWS IN WAR-TIME 





THE war-time problems arising from the wide- 
spread use of glass in buildings are principally (a) the 
obscuration of all artificial lighting at night-time ; 
(b) the protection of windows against fracture due 
to blast ; and (c) the prevention of personal injury 
resulting from flying pieces of glass when windows 
are broken either by blast or splinters; to some 
extent these are interconnected. The attention of 
physicists has lately been directed to these problems, 
for they involve the behaviour of materials and other 
branches of physics, such as light, heat and sound. 
Among the investigations which have been carried 
out are those of the research department of Pilkington 
Brothers, Ltd., under the direction of Dr. H. Moore, 
F. Inst. P. For some time now that firm has been 
conducting an experimental investigation towards 
the solution of these problems. A brief account of this 
work and the conclusions deduced from it has just 
appeared in the October issue of the Journal of 
Scientific Instruments. Among the “ black-out ” 
difficulties discussed_by Dr. Moore in this article is 
the cracking of glass which has been painted black, 
due to greatly increased absorption of radiation and 
consequent development of temperature differences 
in the sheet sufficient to cause strains beyond the 
elastic limit. The tests on methods of preventing the 
fracture of glass due to blast have been fairly 
exhaustive and all confirm that it is virtually impos- 
sible to safeguard glass except by completely enclosing 
it. The article shows that only massive forms of 
reinforcing systems, such as protective grilles, can be 
of any value in reducing risk of fracture of the glass 
itself. It has been found that windows usually burst 
outwards, due to the suction wave, but there is a risk 
of splinters breaking through the window and occa- 
sional inward bursts have been observed. Dr. Moore 
discusses the many different treatments that have 
been suggested to prevent fragments of glass from 
flying, such as the fixing of fabric netting and other 
substances to the glass by various adhesives and by 
freely hanging screens covering the window on the 
inside. 








GERMAN SyNTHETIC PeTROL.—-According to an estimate 
in Moniteur du Petrole Roumain, Germany had arranged 
to produce 2,000,000 tons of synthetic petrol in 1940. In 
1933 production was 296,000 tans and in 1939 more than 
1,300,000 tons. Production is equally divided among 
three ups: (1) the Leuna plants of the I.G. Farb., 
(2) the Bohlen, Magdeburg, Zeitz, and Schwarzheide 
plants of the Braunkohlen Benzine A.-G., (3) several 
plants in the Ruhr area belonging to Krupps, Ruhr 
Chemie A.-G., and the Rheinpreussen Company. 


METALLURGICAL RESEARCH.—The Engineering Institute 
of Canada has just initiated a new policy. Its Journal 
exists for the dissemination of technical information 
throughout the Dominion, and in future the Institute will 
publish special supplements, giving selected papers in 
full. The first of these technical supplements has already 
been published and is entitled ‘‘ Some Developments in 
Alloys During the Last Twenty Years.” Mr. Owen W. 
Ellis, of the Department of Engineering and Metallurgy, 
Ontario Research Foundation, Toronto, is the author. 
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Steam Fire and Salvage Pump 





A stgAM fire and salvage pump for ship’s use, 
possessing entirely novel features, has recently 
been designed and constructed at the Greenwich works 
of Merryweather and Sons, Ltd. 

Tho presence of large quantities of oil fuel stored 
in ports throughout the world, and the increasing use 
of diesel-engined and oil-fired steamships, has greatly 
increased fire risks for all classes of shipping and of 
ports where oil storage facilities exist. It is further 
recognised that in order to cope successfully with 
fires involving quantities of burning oil or spirit, large 
and continuous supplies of foam must be readily 
available to meet catastrophic conditions. 

The fire and salvage pump illustrated herewith is 
specially designed to deliver either water at fire- 
extinguishing pressure or foam, as required to cope 
with the nature of the fire involved. It consists of a 
double-cylinder high-speed steam pump of the firm’s 
well-known “ Greenwich Gem ”’ type, combined with 





square inch when provided with steam at a pressure 
of 120 lb. per square inch at the stop valve. 

The ‘‘ Pneumasuds ” foam is formed by supplying 
water, air, and solution to the “ Venturi” mixing 
chamber, and the production takes place at a rate 
of 1000 gallons of foam per minute. 

In the illustration reproduced herewith the 
** Venturi ’’ chamber is shown attached to one of the 
delivery outlets of the pump, but in practice it is 
fixed to the underside of the ship’s deck and piped 
to the pump, compressor, and solution pump. 

The outline drawing reproduced herewith shows 
clearly the whole of the connections from the side of 
the ship below the water line to the deck delivery 
fittings. It will thus be seen that either a supply of 
water at high pressure or foam can be delivered by 
valve manipulation, whichever is found most suitable 
for dealing with the particular conflagration involved. 
The net weight of the apparatus, exclusive of pipe- 
work and connections, is 27 ewt. 

The main pump is also available as a salvage pump 
by piping the suction to the deck level, where con- 
nectors are provided for the attachment of flexible 
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STEAM FIRE AND SALVAGE PUMP 


a Merryweather ‘“ Pneumasuds” foam-producing 
equipment. The steam cylinders are cast together in 
one piece and have piston valves. They are direct 
coupled by forged steel columns to the pump end, 
which is of gun-metal and is made in one casting. 
The pump valves are rubber discs, and access to the 
valve-box is quickly obtained by removing two 
bolted covers. Copper air vessels on the suction and 
delivery branches are fitted. 

A connecting-rod and crank motion. for limiting 
the length of stroke, operating the slide valves and 
driving the ‘‘ Pneumasuds.” foam equipment, is 
provided, and the small ends of the connecting-rods 
have guides sliding on columns between the pumps 
and cylinders. The piston valves are operated by 
rocking levers driven from the excentrie rods. A 
light fly-wheel is fixed to each end of the crank- 
shaft, one wheel having ratchet teeth for engaging 
with the pawl of a barring lever. 

The ‘‘ Pneumasuds ”’ equipment is fixed on a steel 
structure attached to the rear of the pump. The 
structure carries a high-speed rotary air compressor, 
operating at a pressure of 20 Ib. per square inch and 
having a capacity of 180 cubic feet of free air per 
minute. The compressor is driven at the required 
speed by a train of tooth wheels from the centre of the 
engine crankshaft, one wheel being made to slide for 
engaging the ‘“‘Pneumasuds” equipment when 
required. The compressed air supply is piped to a 
‘* Venturi’ shaped mixing chamber, to which the 
supply of water is by-passed from the main pump. 

Concentrated solution for producing ‘‘ Pneuma- 
suds’ is delivered to the “ Venturi” by a small 
positive action pump operated by the air compressor 
gearing. The rated water capacity of the main pump 
is 600 gallons per minute at a pressure of 160 lb. per 
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building and descend by a ramp to the first base- 
ment, where passengers disembark and are carried 
by escalators to the waiting room, one floor above the 
street. The bus then proceeds by another ramp to the 
second basement, where baggage is unloaded and the 
bus cleaned and serviced. Outgoing buses are carried 
by elevators or lifts from this lower floor to the street 
level, where platforms are provided for passengers 
coming by escalators from the waiting room and 
bound for the airport. Other elevators handle the 
baggage. Air conditioning is provided for all public 
areas and for the offices on the upper floors. Mech- 
anical ventilation and sprinkler protection are pro- 
vided for the basement floors. Steam for heating is 
taken by pipes from steam mains in the street. 


Dry Air for Foundry Cupolas 


A large American foundry has adopted a 
chemical method of controlling moisture in the air 
supply to the cupolas after having experimented with 
different methods of effecting uniform moisture 
content in the blast. The first step was a refrigerating 
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suction pipes for pumping out the compartments of 
a flooded ship. 

The apparatus is finished in the usual high-class 
style which has come to be associated with the pro- 
ductions of the Merryweather firm. 
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Airway Terminal Station 


City accommodation in New York for 
passengers going to and from the Air Lines airport 
is provided in a new passenger terminal station, 
100ft. by 200ft. in plan and having five stories above 
the street and four stories belowit. As a cinema theatre 
occupies @ large part of the ground fioor and had to 
be kept clear of columns, heavy truss work was 
required to carry the superstructure over this area. 
There are two trusses of 75ft. span, weighing 30 tons 
each, and several large and heavy plate girders, some 
of which have spans of 54ft. The steel framing totals 
about 1500 tons, and about 100 tons were cut from 
the original estimate by the adoption of welding 
instead of riveting. This saving was principally in 
the trusses, where welding enabled the full section of 
the members to be utilised effectually. The truss 
chords are of rectangular box section, with an internal 
horizontal diaphragm at the middle. Between the 
trusses are the welded plate girders, from which 
depend hangers or suspenders to carry the framing 
of the waiting room floors and two mezzanine floors. 
Arriving buses from the airport enter the rear of the 
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apparatus to condense moisture out of the air, and 
while this wasted heat and so increased the operating 
cost, it did demonstrate the benefits of moisture 
removal. The next step was to pass the air through 
beds of material having the property of absorbing 
moisture, one bed being in use while another was being 
reconditioned by the application of heat. This was 
used in connection with the hot blast system, the 
waste heat being utilised for reconditioning the beds. 
The system resulted in closer control and lower 
operating cost. The third step—taken in 1940—was 
to condition the air by means of a chemical liquid that 
has the property of absorbing large quantities of 
moisture. The strength of the lithium-chloride 
solution is held constant, while the temperature is 
varied automatically, so that the proper amount of 
moisture is removed at all times. With 8000 cubic 
feet of air per minute taken in at dry bulb tempera- 
ture 98 deg. and a moisture content of 10 grains per 
cubic foot, the air is first passed through filters which 
remove dirt. Two contactor cells, each handling 
4000 cubic feet per minute, bring the air into close 
contact with the solution, which flows continually 
over a@ contactor surface in such a way that none of 
the solution is entrained in the air. The blast leaves 
the cells at 98 deg. dry bulb temperature and with 
3 grains of moisture per cubic foot. Thus the air 
gives up moisture at the rate of 63 gallons per hour 
and this is driven off continuously by a regenerator 
governed by a density controller of the hydrometer 
type. In this way the amount of moisture being 
removed from the solution is always equal to the 
amount that is being added in the contactor cells. 
With this system a uniform moisture content of 
3 grains per cubic foot is maintained in the blast, 
whatever may be the atmospheric conditions. 
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ANTI-AIRCRAFT GUNNERY 


OnE of the night sounds to which a good many 
of us have to listen these days is the increasingly 
loud bark of a nearby anti-aircraft gun, often 
repeated, with that encouraging “ thud-thud, 
thud-thud ” in the sky which one always hopes 
will put an end to the throbbing mosquito-like buzz 
of the enemy aircraft which is the target of the A.A. 
gunner’s aim. The increasing intensity of the bark 
is, of course, due to the use of guns of yet larger and 
larger calibre. 

In the last war the 3in. gun was the standard 
model, but in these days the sizes run to 3-T7in., 
4-5in., and some even larger still. The advantage 
of this increase in calibre is very marked. For one 
thing, the ceiling—the height attainable by the 
shell—is increased. This is important, since modern 
bombers can, if they wish, fly above the ceiling 
of the normal 3in. gun, and so render themselves 
immune from that form of attack. In fact, it may 
well be asked whether the increased power of air- 
craft to fly at very high altitudes may not in the 
end defeat even such increases in gun power as the 
future may bring. The answer, fortunately, is in 
the negative. The record height ever attained by 
an aeroplane, specially designed for the purpose 
and carrying no pay load whatever, is but 56,000ft., 
whereas so far back as the last war the “ Big 
Bertha ” guns shelling Paris from seventy and more 
miles away sent their projectiles to a height of 
over 100,000ft. As the likelihood of bombing air- 


craft being able to fly with any loads at all at 
altitudes in the least approaching 56,000ft. 


is 





quite remote, it will be seen that the gun is an easy 
winner. This is fortunate. Another advantage to 
the gun which accompanies its increase in size is 
the swifter flight of the shell to any altitude, to 
which may be added the greater size of the lethal 
sphere of destruction which surrounds the bursting 
charge. The lesser time of flight is important 
because the shell has to be made to burst at the 
point in the sky where the aeroplane will be by 
the time the shell reaches the correct level, and the 
shorter the distance that the gunner has to aim 
ahead, the greater the accuracy ; once the aircraft 
pilot knows he is being fired at he is sure not to fly 
the straight course assumed by the A.A. pre- 
dictor mechanism. Hence the desirability, as 
pointed out by Air Marshall Sir Philip Joubert a 
few days ago of delaying gunfire till the last 
moment. When concentrated fire fails, the only 
way to catch the enemy is to put a barrage of 
shells across his path. The less the time of flight, 
the fewer shells will be needed for the task. The 
predictor has at all times a difficult task to perform, 
even when visual observation is possible. When 


84 | reliance has to be placed solely on sound observa- 


tions, it is even more difficult because of the slowness 
of the velocity of sound—especially at high altitudes 
—and the curved path in which a sound ray travels 
as a consequence of the temperature gradient 
of the air. The hypothetical idea] would, of course, 
be the use of some new detective ray which travelled 
with almost instantaneous speed, and a projectile 
which did the same. In clear weather, rays of 
light satisfy the first part of this desideratum very 
closely (which sound waves certainly do not), and 
increasing the calibre of the shell goes in the right 
direction towards satisfying the second part. 
Hence, although bombing aircraft may have higher 
and, still higher ceilings, they are to-day easily 
matched by the larger gun. It will be asked why, 
if this is so, so many shells have to be fired for 
each bomber brought down. The answer is that 
this is due to the unfavourable time element. The 
bursting shell places in the sky a barrier which lasts 
no longer than a fraction of a second. Hence for 
lethal action to result, there has to be complete 
identity between the time of shell burst and that 
of the arrival of the target aeroplane within the 
lethal sphere which surrounds the bursting shell. 
Many inventors have suggested that the shell 
should emit a more lasting barrier, such as a hedge 
of wires carrying bombs and parachutes ; in such 
a case accurate coincidence in timing would be less 
necessary, and if the practical difficulties in the 
design of the projectile could be overcome and the 
number of such projectiles which would have to be 
employed to make an effective barrage were not 
prohibitive, the scheme would be attractive. 

There is a close parallel between the bomb- 
sighting problem and that of the A.A. gunner. In 
each a projectile is used which throughout its 
flight is under gravitational forces. In the one, the 
projectile gathers speed as it falls, and, in the 
other, it loses speed as it rises. In both, it is 
necessary to know the speed and height of the 
aeroplane concerned. The gunner, it is true, has 
always the advantage of being able to choose his 
angle of elevation of fire, whereas the bomber, 
unless he flies low enough to make a diving attack 
feasible, has not this choice. On the other hand, 
the bomber has the advantage that he can always 
use a contact fuse instead of having to adjust one 
for a very rapidly altering time of flight. But 
despite the difficulties in the path of the A.A. 
gunner, he has made immense advances in his art, 
and the degree of protection he can and does afford 
to our cities is as welcome as it is creditable. With 
the assistance our scientists and technologists are 
to-day giving to the problem of enhancing the 
accuracy of fire even under the most difficult 
observational conditions, we expect that degree of 
protection to grow with each month that passes. 


The Post-War World 

It is now generally accepted that the world after 
the war will be very different from the world we 
have known and grown up in. There are many 
guesses at the manner in which it will differ. Some 
of them are purely political or social, whilst others 
are industrial or technical. We have dreamers who 
fix their thoughts upon an ideal universal brother- 
hood in which economics will be of no account, and 





on the other hand, practical people who believe 
that a better system of society can be built up by 
planning in advance, but always with an eye to the 
accepted “laws” of economics. Amongst the 
latter must be included Mr. J. R. Beard, President 
of the Institution of Electrical Engineers, from 
whose inaugural address we reprint a few pages in 
this issue. Mr. Beard has been associated with 
electricity supply in the North of England for many 
years. Very naturally and rightly he therefore 
devotes the bulk of his address to the problems 
which may arise when reconstruction after the war 
takes place in the business with which he has been 
for so long connected. But before he comes 
down to details, he presents a broad survey of the 
defects of existing social and industrial systems, 
and suggests directions in which improvement may 
be sought. It is this part of his discourse which 
we reprint. 

Like many others, Mr. Beard holds that engineers 
ought to have been more active in the past, and 
must be in the future, in directing national policy 
and sociology. They must, he says, be called upon 
“to play a major part in rebuilding the world.” 
But he recognises that as a whole and in general 
they lack the necessary aptitude and taste for 
such work. ‘Observation and experience,” he 
remarks, “lead me regretfully to feel that we engi- 
neers are a somewhat narrowly educated and over- 
specialised section of the community, often with 
an unfortunate tendency to disparage ethical and 
spiritual values, and to scorn as ‘highbrow’ 
those branches of knowledge known as_ the 
‘humanities.’”” Few who have a wide acquaint- 
ance with engineers will challenge that opinion. 
Here and there one may find engineers and little 
groups of engineers who endeavour to see the world 
in its largest aspects. But as a whole engineers are 
like other specialists, and especially scientists ; 
they find their own vocation and occupation so 
engrossing, so absorbing, so dominating, that 
other matters are too often neglected. It is to be 
observed, too, that owing to their training they are 
more cautious than workers in other fields. The 
engineer and the scientist must have his facts right 
before he ventures to form an opinion on them. 
That means that he must study his subject 
thoroughly, and for that he cannot find the time, 
even if he has the inclination. Everyone who has 
felt the fascination of engineering knows how hard 
it is to escape from it and concentrate the mind 
upon other subjects. This is, we suggest, the reason 
why engineers are much less prone than, let us say, 
lawyers to seek political position. Law is by its 
nature directly concerned with human problems. 
Its followers step easily from the court into the 
forum. The matters they may be called upon to 
deal with there are different, but the material is 
the same. That is not so with engineers. It is 
harder for them, for they have to leave the beaten 
paths of science and natural law and face the vague 
forces which mould and control society. But 
whilst we may make these excuses for engineers, 
we, nevertheless, agree with Mr. Beard that engi- 
neers must take a greater share in the control of 
the world and direct their natural aptitudes for 
logical thovght, enhanced by training, to political 
and sociological affairs. We are doubtful, how- 
ever, if much effect will be secured without co- 
ordinated effort. It is true that, here and there, 
engineers may bring about improvements by 
planning in advance. But ordinarily those improve- 
ments will not extend beyond the limited field of 
action of a single individval or firm or perhaps a 
group of firms. Now, what is required is action of 
a national character large enough and powerful 
enough to bring about, either directly or indirectly, 
international understandings. Where the matters 
to be dealt with are purely economic, we are not 
lacking in organisations which can settle wage 
problems or trade agreements. But with the great 
sociological problems which will face the world 
after the war, and in the solution of which it is 


-hoped that engineers will play their proper part, 


there is no organisation competent to deal; no 
organisation strong enough to insist that Parlia- 
ment shall seek and follow its advice ; no organisa- 
tion to which Parliament can turn for information 
and direction. Engineers may make their weight 
felt in some small degree by their individual pres- 
sure, but in view of the transcendent importance of 
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the industries in which they are engaged, they 
require an organisation which will enable them to 
speak with one authoritative voice. 

We have found space to touch only upon one of 
the many thought-provoking remarks of Mr. 
Beard. To one or two of them we may return on 
another occasion. There is, for example, his refer- 
ence to men of outstanding genius for organisation 
and leadership, and the vital and urgent need “to 
develop more efficient means for finding men 
possessed of these inborn characteristics, for pro- 
viding them with an environment in which they 
can develop, and for training them so that they can 
be most efficiently used.”” That is an almost irre- 
sistible text. Or, again, note his remarks on the 
‘‘ acquisition of power ” as an incentive to endea- 
vour. We have found by conversation with work- 
ing and poor people that one of the things that 
galls them is that any individual should have power 
over them by wealth or position. It is hard to make 
them see that such “ power” is not baneful and 
inimical, but beneficial to them. Mr. Beard is 
familiar with that mistaken attitude. ‘‘ Planning 
in a free democratic society,’’ he says in this con- 
nection, “must be approached primarily by 
educating those affected so that they appreciate 
its benefits and the higher freedom to which it can 
lead, and so become willing to subordinate indi- 
vidual idiosyncrasies to the good of the whole— 
including themselves.’ Well, here we must end, 
commending to our readers not only that part 
of Mr. Beard’s address which we have reprinted, 
but the remainder of it, in which the practical 
aspects of planning electricity distribution are 
discussed. 





Obituary 
EDWARD DIXON 


THE steel industry of Sheffield has lost an out- 
standing figure by the death, on Friday, October 
25th, at his home, Hodsock Priory, Worksop, of 
Edward Dixon, the sales director of Thos. Firth 
and John Brown and Co., Ltd., of Sheffield, and 
for eleven years the chairman of our contemporary, 
Engineering. Mr. Dixon, who was sixty-nine years 
of age, had been ill for close upon a month, and 
his death came peacefully. 

He was a member of a famous Sheffield family, 
which had been associated with the steel industry 
from the time of Bessemer. His first business 
appointment was in 1890, when he entered the 
firm with which he was to be associated for over 
half a century. For the first four years he was in 
the works and obtained a thorough insight into the 
commercial and technical sides of the business. 
Later he went to France in order to study the 
methods of steel manufacture in that country. 
On his return to Sheffield Edward Dixon was given 
charge in 1895 of the Shot Forge, which soon took 
up new lines of manufacture. Mr. Dixon was one 
of the first Sheffield men to interest himself in the 
production and use of special alloy steels in the 
construction of motor vehicles. In 1909 he was 
appointed manager of the gun department as a 
whole, and later became the general manager 
and director of that department. In 1920 he was 
elected a member of the Board, and from that time 
onwards he took a special interest in the sales side 
of the company’s organisation. A man who had the 
gift of making friends, he quickly realised that 
friendship could play a very important part in the 
relations between the steel-making firms and their 
customers. In order to achieve that end he set 
about forming trade associations, and he was 
chairman of eight of these. They proved to be of 
great assistance to all the members’ customers, 
and the idea spread to other trades. 

In July last Mr. Dixon completed fifty years’ 
service with his firm and was presented with his 
portrait in oils and a certificate of long service. 
On that occasion Mr. A. J. Grant, the managing 
director, paid a high tribute to his work in 
organising the trade associations. A great portion 
of the success of his own firm, Mr. Grant said, was 
due to Mr. Dixon’s wise policy and strong belief 
in co-operation with competitor firms. His interest 
in the firm’s agencies in all parts of the world had 
done much to consolidate the very important 
export trade which the firm enjoyed in these diffi- 
cult days. Some measure of the regard felt for 
Mr. Dixon may be gathered from the fact that there 
were 937 subscribers to the portrait and that 





these included representatives of the firm in all 
parts of the world. 

After the last war Mr. Dixon was awarded the 
O.B.E. for his work in connection with steel 
supplies. His death will be deeply regretted by 
many friends and his place will be hard to fill, 
especially in these difficult days. 


GEORGE HINDE NISBETT 


WE have to record with regret the death of Mr. 
George Hinde Nisbett, at the age of seventy-three, 
at his home at Huyton, on October 21st. He was 
trained under Professors Ayrton and Perry, and 
with Paterson and Cooper, Ltd., and after a brief 
period as distribution engineer of the City of London 
Electric Lighting Company, his real career began 
when he joined the British Insulated Wire Com- 
pany as chief engineer in May, 1894. By 1896 the 
company had built the first 11-kV lead-sheathed, 
paper-insulated cables in the world, and had in 
service the concentric cable of that type for the 
London Electric Supply Corporation. This laid 
the firm foundation for the B.I.W.’s cable business 
which was developed under his guidance. Mr. 
Nisbett’s work for his company was recognised by 
his promotion to the Works Management Com- 
mittee on October 19th, 1918, and to the board on 
March 13th, 1924, and, subsequently, he became 
managing director, from which position he retired 
on May 31st, 1940, owing to ill-health, although he 
retained the vice-chairmanship of the board. He 
joined the boards of other companies, and became 
chairman of the Electrical Finance and Securities 
Company and of the Midland Electric Corporation, 
and retained this latter position until his death. 
He took a leading part in the formation of the 
C.M.A. and other associations, while he was the 
originator of the scheme which led to the collabora- 
tion of leading cable makers under the name of 
Cable Research. 








Literature 





Primer of Time Study. By F. W. SHumarp. 
London: McGraw-Hill Publishing Company, 
Ltd. 1940. Price 33s. 


Tis book is written primarily for the student. 
Accordingly, nothing is taken for granted; but 
the subject is developed from fundamentals, 
and each of the twenty-four chapters may be 
regarded as a separate lesson to be mastered 
before proceeding to the next. The author 
encourages methodical study, and advocates 
setting apart a definite period each day for the 
purpose, wisely qualifying his remarks by observing 
that “it is a part of your recreation or leisure 
periods that must be used for the study and 
understanding of this primer.’’ There is much 
that the engineer may be able to skip in his 
reading, but at the same time there is much that 
he can read with great advantage. 

In the first chapter Mr. Shumard points out 
the potentialities of a considered time study 
scheme, and he sketches the qualifications for a 
successful time study man, which, we fear, nobody 
but a paragon would possess in their entirety. 
After considering the simple tools required— 
the stop watch and the slide rule (Chapters IT 
and III)—the author devotes a separate chapter 
to the consideration of each of the following 
subjects :—The rating method ; analysis of labour ; 
analysis of operation; shop observation sheets 
and timing operations; building standards on 
manual operations, building standards on machine 
operations; variables and incidentals; set-up 
of machines; idle time; rest factors; unusual 
time studies; inspection; standardisation; and 
a number of allied problems involving establishing 
wage scales, payment, premium plans, overhead 
rates, until eventually we reach Chapter XXIII, 
which describes the organisation of a time study 
department, while in the last chapter the student 
is expected to submit himself to a final examina- 
tion. Incidentally, it might have been well to 
set a time limit to this examination, and to 
stipulate just what aids might be used. 

To understand this primer it must be remem- 
bered that it is written from the American stand- 
point ; the author uses a number of abbreviations 
in the text, for we find the time study man 
invariably alluded to as the T.S.M.,; hand-con- 
trolled and power-controlled machine times are 
H.M.T. and P.M.T., respectively, while C.Std. 
implies credor standard, a term frequently 
encountered and one that legitimately raises 





the query—What is a credor? The answer is 
that it is a minute’s worth of work containing 
part labour and part rest, each of which may 
vary in proportion, but the sum of which always 
equals unity. Considerable use is made of this unit. 

There is much in this primer which we should 
like to submit to friendly criticism, possibly because 
of our British outlook. We find that too much 
is expected of the time study official, in that he 
is intended to concern himself with wage problems, 
with overheads, and other spheres which we should 
prefer to see left entirely to the foreman and the 
cost accountant. He will have quite enough to 
keep him busy in his specialised department. It 
seems somewhat strange to be advised that in 
organising a time study department “the initial 
step is to select a wage-payment incentive plan,” 
for we regard this as essentially a problem of 
general management. We do not like to read 
that “labour is a commodity purchased by 
employers,”’ because if this principle were applied 
in this country there would certainly arise 
difficulties between employer and employed that 
would jeopardise the introduction and smooth 
working of any new scheme. 

We are particularly interested in the author’s 
approach to some of the problems that are 
frequently overlooked. Careful time studies are 
made of the actual machine operations, but scant 
attention is given to the incidentals and variables, 
to idle time, legitimate rest periods, and the 
hundred and one other items that come into the 
day’s work. The time during which the machine 
itself is in operation is relatively small, and it is 
accordingly essential to check up everything 
else. The author makes some original suggestions 
as to time-studying inspection as he considers 
it would reveal where tolerances might be modified 
without affecting the quality of the finished article. 
Many engineers are averse from offering financial 
incentives to inspectors, fearing that the standard 
might thereby be lowered; but Mr. Shumard 
meets these objections very adequately; when 
it is realised how much time is accounted for by 
inspection alone, all manufacturers would be 
well advised to consider the excellent proposals 
made. While this book can be commended to 
the student as a systematical, logical, and useful 
primer on an important subject, there is much 
to justify its perusal by the works manager, who 
might test his knowledge by trying some of the 
questions found at the end of each chapter, 
without “cheating” by first looking at the 
answers that are provided. 


General Physics for Students of Science. By R. B. 
Linpsay. New York: John Wiley and Sons, 
Inc. London: Chapman and Hall, Ltd. 
Price 22s. 6d. 

THERE was a time, and that not so long since, 

when the average American text-book dealing 

with engineering or the physical sciences seemed 
to have been compiled more for the author’s 
than for his readers’ benefit. To many English 
readers at least they made little or no appeal. 
They were chiefly characterised by an almost 
entire lack of originality, both as regards the 
subjects presented and the manner of their pre- 
sentation. In addition, their literary style, 
although doubtlessly acceptable on the other side 
of the Atlantic, added fresh difficulties to the under- 
standing of the subject by readers on this side. 

Recently, however, we have been pleasantly 

compelled to change our general opinion concerning 

American text-books. Several have come before 

us about which we can only say that in our view 

they rank at least as high as any which have 
been published in this country. We would even 
go farther and say that in certain branches of 
scientific writing some American text-books make 

a very strong appeal to us and that more and more 

we find ourselves turning to them in our studies 

instead of to British works. 

One such admirable book, although it is more 
in the nature of a compendium than of a text-book, 
is Eshbach’s ‘“‘ Handbook of Engineering Funda- 
mentals,”” a work which for easy reference and 
lucid exposition we find it pleasant and nearly 
always satisfactory to consult. Among the 
numerous outstanding American mathematical 
text-books which have recently appeared we would 
like to mention Burrington and Torrance’s 
“Higher Mathematics”; Reddick and Miller’s 
*“ Advanced Mathematics for Engineers ”’ ; 
Doherty and Keller’s “ Mathematics of Modern 
Engineering,” and Sokolnikoff’s ““ Higher Mathe- 
mathetics for Engineers and Physicists.” In the 
field of physics, Lindsay and Margenan’s “ Founda- 
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tions of Physics” occupies an almost unique 
position for the thoroughness and breadth of its 
treatment and the clearness of its expression. To 
that book one of its authors, R. B. Lindsay, 
Professor of Physics at Brown University, has 
now added a companion volume, ‘ General 
Physics for Students of Science,’ which will be 
greatly welcomed by those who, attracted by the 
earlier work of joint authorship, found it, as it 
doubtlessly is, somewhat too advanced for the 
average reader. 

Professor Lindsay, in this new volume, reveals 
himself as a highly capable expositor of the 
intricacies of physical science. The clue to his 
success in this direction is perhaps to be found in 
a remark embodied in the brief preface to the 
book. “‘ The preface of an elementary text-book,” 
he writes, ‘is often made the platform for the 
presentation of the author’s philosophy of educa- 
tion. The present writer will refrain from this 
procedure, merely stating his feeling that the 
teaching of physics is great fun. If he had not 
felt this way about it, he would never have written 
the present book.”’ 

It must not be supposed from this remark that 
Professor Lindsay treats his subject with levity. 
It would, we think, have been nearer the truth, 
although less pungent, if he had said that the 
teaching of physics is, to him, a great joy. There 
is a decided note of joyful enthusiasm about his 
writing which the average reader will find stimulat- 
ing and helpful. Why should a text-book of 
physics be dull? It is a most human subject, 
for it represents man’s long-continued effort to 
understand his surroundings. Yet as it is pre- 
sented in far too many text-books it has had all 
the humanity squeezed out of it and is reduced 
to a dry-as-dust statement of fact and formulation 
of theory. At the very outset in his opening 
chapter, entitled ‘“‘ What is Physics,’’ Professor 
Lindsay makes his outlook on this point quite 
clear. Physics is to him not a study of matter 
and energy. In the words of Paul R. Heyl, 
physics, “like the City of Boston, is a state of 
mind,” a definition which, he says, makes philo- 
sophers rather cheerful. In his second chapter, 
a “‘Survey of the History of Physics,” he gives 
his readers a glimpse of the long course which the 
evolution of physical science has followed since 
the time of the Greek philosophers. That course 
has throughout been marked by the evolution 
of human thought, and not as some text-book 
writers would almost seem to suggest, by the 
evolution of the physical world apart from man’s 
existence within it. 

We will not attempt to catalogue the contents 
of Professor Lindsay’s book. It is sufficient to 
say that it is divided into four main sections, 
covering mechanics, heat, electricity and 
magnetism, and radiation. Our object will have 
been served if what we have said conveys not a 
knowledge of the detailed contents of the book, 
but an impression of the spirit and style in which 
it is written. We feel certain that students in 
this country will welcome it as heartily as those 
in the country of its origin, and that many who 
have long since passed their student days will 
find it a very pleasant and instructive means of 
revivifying their earlier knowledge and of bringing 
it into line with modern developments in physical 
science. 





Newcomen Society Transactions, Vol. XIX, 1938-39. 
Leamington Spa: The Courier Press. 1940. 


WE have found this volume of the “ Transactions ” 
of the only historical engineering society in the 
English tongue of exceptional interest, and have 
asked ourselves whether that is due to the relief 
with which the mind turns from the troublous 
things of the present to the quiet things of the past 
rather than to its exceptional merits ? It may be 
so, yet we think the present volume is charged 
with a remarkable number of attractive subjects. 
It opens with an excellent paper by Mr. Rex 
Wailes on the “ Tide Mills of England and Wales.”’ 
Mr. Wailes has made old mills his especial hobby, 
and in this case gives the results of two years’ 
search in which he has examined no less than 
twenty-three tide mills, ranging from quite little 
derelict affairs to the largest still working, that at 
Three Mills Distillery, Bromley-by-Bow. Here 
there are seven wheels in all, each about 20ft. 
in diameter and of various widths between 2ft. Tin. 
and 8ft. lin. The paper is illustrated by a number 
of tone cuts, but especial mention must be made 
of the numerous hand drawings supplied by 
Mr. T. B. Hennell. Following this come two 


papers on the Iron Industry of England. When 
we record that the first is by Mr. Rhys Jenkins 





nothing more need be said to those who know 
the thoroughness of the author’s work. The 
second is by Dr. A. Raistrick, and is a very detailed 
account of the “South Yorkshire Iron Industry 
between 1698 and 1756.” A drawing of a blast- 
furnace near Cawthorne of this period made by 
Mr. H. G. Baker will be examined with interest. 
It has the now familiar form, but the boshes 
appear to be exceptionally high. Eng. Captain 
Edgar C. Smith contributes two papers, one on 
‘** Samuel Hall and his Inventions,” and the other 
on the “ First Twenty Years of Screw Propulsion.” 
Samuel Hall was the pioneer of the marine con- 
denser. Not very much is known about his life, 
but Captain Smith has succeeded in adding some- 
what to that little ; the bulk of the paper, however, 
is devoted to Hall’s numerous inventions. Captain 
Smith’s second paper covers fairly familiar ground, 
but he gives his subject that touch, shall we say 
of romance, which we associate with his lectures ? 
It would be pleasant to say a few words on 
every one of the thirteen papers and Notes and 
Communications in this collection. That is 
clearly impossible, and we must conclude with 
reference to an American contribution, ‘“‘ A Recent 
Study,” by Mr. Carl W. Mitman, of “Stevens 
Porcupine Boiler of 1804.” It is of especial interest 
because it gives at last a drawing of the boiler 
made for the twin-screw set, 1804, which is 
preserved in the United States National Museum. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


CREATIVE ABILITY 


Srir,—Your leading article on ‘* Creative Ability ” 
drew attention to a subject that is vitally important 
to the nation. 

In peace times any thoughtful individual is con- 
stantly alarmed by even the superficial notice of the 
number of patents or even designs that are imported 
from European sources and the United States of 
America, not only causing large payments being made 
by this country, but demonstrating the lack of 
encouragement that the creative ability obtains 
in this country. 

In the present time, such headlines in the Press 
almost daily stress the need for the encouragement of 
creative ability, such as, ‘‘ Faster and Lighter Planes 
Required to Combat the Enemy’s New Tactics ” or 
“* New Types of Tanks Required for Desert Warfare.” 

The encouragement has to come from the general 
public, but might be helped considerably by the 
technical universities and Institutions of Civil, 
Mechanical, and Electrical Engineers. 

Except for the outstanding engineer having crea- 
tive ability, one difficulty is that before he has had 
sufficient experience both to visualise how important 
or slight his new idea may be, he has to have gained 
considerable practical experience in the branch of 
industry he is working in and this takes time. 

As a tentative suggestion, it might be possible for 
the technical universities to endeavour to keep in 
touch with those of their old students who are show- 
ing some creative ability, and if the work in later life 
is sufficiently creative to recognise this work and 
encourage their contribution to the national prestige. 
They also should give opportunity to those of their 
students who are doing research work to co-operate 
with older engineers who have had practical 
experience. 

It would also help in times like the present for the 
authorities to lay their hands on people who have 
been proved to have creative ability. 

It is difficult to know how to make the general 
public more aware of the necessity for encouragement 
of creative ability. Only those who have developed 
successful new technique in nearly any industry can 
know how difficult it is to get new ideas taken up. 

I believe, however, that in America generally 
the various industries are ready to try new ideas and 
machinery and ready to scrap the same if not success- 
ful, and thus the encouragement and consequent 
success is so very marked. 


October 28th. W.W.S. 


THE VARIOSTAT 


Str,—The article on a “ Heating System with 
Grateless Boiler,” on page 269 of your issue of 
October 25th, might give the impression that the 
Variostat is an instrument of French origin, whereas 
it is made by ourselves. The firm of Thermocontrole 
mentioned in the article made the Variostat under 
manufacturing licence and by arrangement with us. 





You will appreciate that in the present circum- 
stances particularly it would be unfortunate if the 
impression were to be created that the Variostat was 
a piece of equipment which, being French, was not 
available to English markets at the present time. 

R. E. Asuton. 

REGULATOR AND INSTRUMENT 
Company, LTp., 

West Drayton, October 28th. 


THE DRayTON 








Sixty Years Ago 





SWAN AND THE E.vectrric Licut 


On October 20th, 1880, the members of the New- 
eastle-on-Tyne Literary and Philosophical Society 
assembled to hear Mr. J. W. Swan read his historic 
paper on electric lighting. The room in which they 
met had previously been lit by seventy gas jets con- 
suming 280 cubic feet per hour. They found it 
illuminated by twenty of Swan’s new carbon filament 
incandescent electric lamps, supplied with current 
from a generator driven by a gas engine consuming 
160 cubic feet per hour. The illumination provided 
by the electric light was very evidently greater than 
that supplied previously by the gas jets. In the 
course of his paper Swan gave an account of his early 
experiments with incandescent lamps. While Edison 
was experimenting with platinum filaments he was 
trying carbon. Nearly twenty years previously, he 
said, he tried carbon filaments mounted in a glass 
globe from which the air had been exhausted. The 
experiments failed because the imperfect vacuum 
realised led to the speedy collapse of the filament. 
The investigation was laid aside until the invention of 
the Sprengel air pump brought fresh encouragement. 
Swan set forth, not only to improve the original 
vacuum, but to prevent all subsequent leakage of air 
into the globe and to eliminate from the carbon 
filament all the gas occluded in it. In October, 1877, 
he had made for him lamps with carbon filaments 
made from carbonised cardboard, the ends being 
joined by electrotyping and hand soldering to platinum 
wires fused into the glass. To deal with the occluded 
gas the filament was heated to extreme incandescence 
during the exhaustion of the globe. The experiment 
was a success. There was no blackening of the globe 
and no appreciable wasting away of the carbon 
filaments. The problem remained of the manner in 
which current was to be distributed to a number of 
lamps at various points. Swan criticised Edison’s 
scheme of distribution and advocated the arranging 
of ten, fifty or perhaps one hundred lamps in one and 
the same line fed by a copper wire less than }in. in 
diameter. As the lamps would be in series the failure 
of one would result in all going out. To overcome 
this difficulty Swan proposed that at each lamp there 
should be an automatic circuit closer, which would 
operate if the lamp failed.... A foreshadowing of 
the prolonged dispute between Swan and Edison is 
contained in an editorial footnote to the article. 
Referring to the early experiments which Swan had 
made nearly twenty years previously, we said: 
“Tt would be interesting to know if these experi- 
ments were made public at the time or at any time 
previous to the publication of the records of Mr. 
Edison’s attempts in this direction.” 





— 





AMERICAN StanDARD Bettinc.—The draft of a pro- 
posed ‘‘ American Standard for Specifications and Horse- 
power Ratings of Vegetable-tanned Flat Leather Belting ” 
has recently been completed by a sectional committee. 
This committee was organised under the procedure of the 
American Standards Association with the American Society 
of Mechanical Engineers as eponeet and the Engineering 
Committee of the American Leather Belting Association 
as collaborator. Drafts of the proposed standard are now 
being distributed to all industries concerned with leather 
belting for criticism and comment. Copies may be 
obtained from George B. Haven, Chairman of the Sec- 
tional Committee on Standardisation of Leather Belting, 
The American Society of Mechanical Engineers, 29, West 
39th Street, New York, N.Y. 


SPECIFICATIONS FOR ALUMINIUM AND ALUMINIUM 
Attoy Propucts.—The technical staff of the Northern 
Aluminium Company, Ltd., has compiled a fully classified 
summary of current D.T.D. and B.S. Specifications relating 
to aluminium and aluminium alloy products. This publi- 
cation should be useful to all engaged in working to light 
alloy specifications. The number of such specifications is 
relatively large and the booklet, which is of a convenient 
size, has been compiled in order to provide ready reference 
by technical personnel in the numerous manufacturing 
concerns now working for the first time on light alloy 
materials to standard specifications. The full range of 
British light alloys as specified at present is classified 
according to the various forms in which each is produced, 
namely, ingot, sheet and strip, bars and sections, tubes, 
wire and rivets, forgings and castings. The appropriate 
D.T.D. and B.S. Specifications aré shown under each 
heading, with the proprietary nomenclature and tables of 
chemical composition and mechanical properties. A 
tabulated summary of proprietary alloys in alphabetical 
order, showing the corresponding specifications and the 
forms of material to which they apply, is also given. 
Copies of this publication may be obtained free of charge 
by applying to the Research and Development Depart- 
ment of the Northern Aluminium Company, Ltd., 
Banbury. 
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Italian Synthetic Nitrogen Products Plant 


—————_»—___—_— 


l\HE recently completed plant of the Monte- | process also provides the oxygen which is used at a 

catini Company at San Giuseppe di Cairo | later stage for oxidation of the ammonia. Fauser 
presents some extremely interesting points, not | type columns are used for the ammonia synthesis. 
only in the chemical, but more particularly in the |The mixture of hydrogen and nitrogen is forced 
engineering field, the design of the plant being | into these columns at 300 atmospheres pressure 
such as to permit the recuperation of nearly all the 
losses which may occur. The plant produces 
nitric acid and nitrogen compounds for both 
explosive and civil uses. Apart from air from which 
the nitrogen is drawn, the principal raw material 
is coal, brought to the plant by a 12-mile long 
overhead cableway from the port of Savona. This 
cableway handles the 2200 tons of coal consumed 
by the plant daily. 

Distillation of the coal is carried out in three 
batteries of the Otto compound retort type, com- 
prising thirty-seven retorts per battery. The 
capacity of each retort is 200 tons of coal per day, 
and heating is partly by by-product gas and partly 
by producer gas made for the purpose from part of 
the by-product coke. All the distillation products 
are collected and are used in the succeeding pro- 
cesses. Except for the care exercised in preventing 
waste of any of the products, this part of the 
installation, with its tar distillation, benzol washing 
and ammonium sulphate recovery installations, 
presents little structural novelty. 

Treatment of the gas is designed, in the first 
place, to separate it into its constituent elements. 
The gas is purified in the usual manner, then com- 
pressed and washed with soda solution to remove 
carbon dioxide. Further compression and cooling 
liquefies the gas at —190 deg. Cent., at which | and is then converted by catalysers into ammonia, 
temperature it is possible to separate it into its | partly in the liquid and partly in the gaseous form. 
constituents by the difference in vapour pressures. | Production amounts to about 70 tons of ammonia 
The only element which remains gaseous at this | per column per day. 
temperature is the hydrogen, which is immediately | Oxidation of this ammonia into nitric acid pre- 
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removed and mixed with nitrogen to form synthetic | sents an interesting problem. Engineers had the 
ammonia. choice of oxidising the ammonia under pressure 

The nitrogen required for the purpose is obtained | and then absorbing the nitrogen oxides produced 
from air by liquefying it, and then separating it into | without further compression, or of oxidising at 
its constituents by fractional distillation. This!approximately atmospheric pressure and then 
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compressing the nitrogen oxides before absorption. 
In spite of the apparent drawbacks of the second 
scheme, it was selected. There were several reasons 
for this choice. In the first place, the total volume 
of the gas, after oxidation, is considerably less than 
before ; and in the second, the gas, being heavier 
after oxidation, requires less compression. More- 
over, the ammonia mixture requires as much pre- 
caution in compression as nitrogen oxides, so that 
the reduced size of the compressors required to 
handle these latter more than makes up for the 
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very slight difference in cost of the material neces- 
sary for the construction of the compressors. 

The principle of operation is shown in the flow 
diagram. Ammonia is admitted to a Fauser 
catalyser A from a mixing chamber B, into which 
the gas is admitted directly by a pipe C. The 
oxygen required for oxidation of this ammonia is 
provided by air to which the oxygen previously 
obtained by the fractional distillation of liquid air, 
mentioned above, has been added. This air enters 
the system through a temperature exchanger D, 
in which it is heated by the gases formed from the 
ammonia combustion, before passing also into the 
mixing chamber B. 

In the catalyser column A the oxygen of this air 
and the ammonia are burned together on a catalyser 
consisting of a fine platinum-rhodium wire netting, 
at atmospheric pressure and a temperature of 
about 1000 deg. Cent. This reaction is carried out 
with about a 92 per cent. efficiency, the main 
reaction being 4NH,;+50,—6H,0+4NO. Apart 
from this, the remaining 8 per cent. is subject to 
the parasitic reaction 4NH,+30,—6H,0-+2N,. 
The amount of ammonia required to produce | ton 
of nitric acid at 100 per cent. is 270 kilos. On 
leaving the catalyser column the composition of 
the gas mixture is approximately as follows :— 
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WR ese. ed. . cr ee ae nce. cue cto 
NO SE ee F WE act cae ace) one 9-8 
0, re ae 9-4 
N, soe asial Sadat 4 cane AU Ce ke iD aan: “lee eee One 
Total oa 4013 . é ans FOR 


In the temperature exchanger D this gas loses 
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some of its heat to the incoming oxygenated air 
before passing on to a steam generator E, in which 
it passes through tubes similar to boiler tubes, 
generating the steam used for the operation of the 
compressor turbine. Final cooling to about 
25 deg. Cent. takes place in a cooler F. This cooling 
removes practically all the water vapour, which is 
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separated in the cooler F from the gas, and runs 
directly to an absorber G. The gas, meanwhile, is 
sent to a turbo-compressor H made of stainless 
steel. No cooling stages are provided in the 
compressor, the heat generated by compression 
of the gas to 7 atmospheres being removed by a 
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heat exchanger I, of which more will be said 
presently. 

The cooled and compressed gas passes on to the 
absorber G. This absorber comprises two parts. 
In the first the gas is washed by the condensate 
from the cooler F’, which is caused to rain through 











the stream of gas. In the second the condensate 
filling the lower part of a large-diameter pipe is 
saturated with the gas, which is allowed to bubble 
through the liquid. If need be, any remnant of 
nitrogen oxides can be removed by washing in 
similar fashion with additional water. This system 
of absorption of the oxides under pressure permits 
a nitric acid concentration of 40 deg. to 42 deg. 
Baumé to be obtained directly. If the absorption 
were undertaken at atmospheric pressure the 
resultant acid concentration would be only 36 deg. 
Baumé, which would require about twice as much 
sulphuric acid to concentrate to the desired con- 
centration of 48 deg. Baumé. 

The gas leaving the absorber is at 7 atmospheres 
pressure and ambient temperature. This gas is 
run through the temperature exchanger I, already 
mentioned, where it absorbs the heat given off by 
the compressed gas entering the absorber. This 
heated gas then runs through a turbine J, in which 


it is cooled and reduced to a pressure of about 
1-8 to 1-0 kilos. per square centimetre, the energy 
provided by this operation serving in part to run 
the compressor H. The rest of the energy required 
for this purpose is provided by a turbine K 
operated by the steam produced in the steam 
generator E, mentioned above. The compression 
of the gas is therefore carried out with practically 
no need for added power beyond what can be 
recuperated in the process itself. 

As has been mentioned, the dilute nitric acid 
obtained in the absorption columns is concentrated 
by the use of sulphuric acid, which absorbs the 
water from it. The sulphuric acid required is 
produced in the plant by means of Fauser contact 
columns, in which sulphur from iron pyrites and 
hydrogen are combined by a vanadium catalyser. 
After having been used to wash the nitric acid free 
from water the sulphuric acid is used for the pro- 
duction of ammonium sulphate. 











Underground Cable Tie in Holland 
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a ties at very high voltages are 
relatively rare, so that when it became necessary 
to provide a tie at 150 kV between Rotterdam and 
The Hague engineers were set a problem. Under- 
ground construction is the rule in Holland, where the 
nature of the ground lends itself to buried cable; 
rather than to overhead lines, which would have in 
many places to pass through built-up areas, an 
undesirable thing at best. Experience, however, had 
been confined to cables of not over 50 kV, the normal 
transmission pressure in Holland, and the great 
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difference in voltage, it was thought, might cause 
some trouble in finding a suitable solution. The 
difficulty of proper anchorage for metal towers suit- 
able for an overhead line, brought on particularly 
by the very slight depths at which water is encoun- 
tered, finally led to the choice of underground con- 
struction rather than overhead. 

Technical advice as to the workability of 150 kV 
cables and on the specifications to be required for 
them was provided by the Dutch Institute for the 
Testing of Material. The first tests indicated that 








LAYING THE ROTTERDAM -HAGUE CABLE 


there was no insuperable difficulty in the way of 
underground lines at such voltages. Calculations 
were based on a cable at 150-kV carrying 50,000 kW, 
with a power factor of 0-95, giving the equivalent of 
200 million kilowatt-hours per year capacity for a 
utilisation time of 4000 hours. For costing estimates, 
however, the utilisation time was reduced to 2500 
hours per year, considered a reasonable minimum. 
On this basis cost was calculated at 20 florins per 
kilowatt carried, equivalent to 0-004 florins per 
kilowatt-hour. Study also suggested the advis- 
ability of using a cable rather larger than that strictly 
necessary to carry the load, the conductor cross 
section area chosen being 240 square millimetres, 
which is sufficient to provide a considerable reduction 
in the resistance for a load of 50,000 kW, as well as 
the possibility of an eventual increase in the output 
of the line to 100,000 kW, if it should prove necessary, 
without any necessity for additional laying of cables. 
Emmanuelli system oil-filled cable was decided 
upon, and the contract for the supply went to the 
yerman firm of A.E.G. 

Each length of cable as it arrived from the works 
was first tested with 50-cycle, 220-volt current before 
acceptance, the test duration being 10 min. During 
this time the resistance of the conductor, dielectric 
strength of the insulation, and the capacity of the 
piece of cable were measured. As an additional pre- 
caution, one of the lengths selected at random was 
tested as to its life under over-pressures. This was 
done by feeding the cable with the desired current 
at 50 cycles until it broke down. Under these tests 
life was found to be 100 hours at 260 kV, 40 hours at 
300 kV, 10 min. at 350 kV, and about 1 min. at 
500 kV. The cable failed to break down under an 
impulse of 700 kV. 

The tie as laid comprises four single conductor 
cables in a single shallow trench. Three of these 
cables are normally in service and are turned over 
from place to place along the route of the tie, to 
provide the normal rotation of phases. The fourth 
cable, which is of exactly similar characteristics to 
the others, serves merely as a stand-by should a break- 
down on one of the regular conductors occur. It 
lies in a straight line and is not rotated. 

Fear of possible damage to the cable if it were 
drawn from a reel in the ordinary fashion led to the 
construction of a special type of cable-laying vehicle. 
It consisted of a flat truck which could be drawn along 
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the roads, alongside the trench in which the cable 
was being laid, and on which the reels of cable were 
supported on shafts running through the centre of 
the reel. At the rear, the truck was provided with 
a long cable guide. It resembled an ordinary roller 
transporter in design, being quite straight for the 
greater part of its length and curving downwards at 
the projecting end. About half-way along its length 
this guide was supported by a light frame, resting on 
the ground on two wheels, the frame being held in 
position by a tie rod run from its base to the frame of 
the cable guide. 

To permit the height of the guide to be regulated, 
the frame support was designed as a rhomboid, with 
pivots at each of the four angles. A screw operated 
by a hand wheel at the lower angle permitted this 
angle, and hence the height of the frame, to be 
regulated. One end of the guide was fastened to the 
truck carrying the cable reels by means of a pivot, 
while the other end trailed loos*ly behind. Guide 
ropes fastened to the cable guide permitted it to be 
drawn over into an excentric position in relation to 
the truck, so that the free end would be over the 
trench in which the cable was being laid. In this way 
the cable could be unreeled, run up the guide (upon 
which it rested on the rollers), and dropped down 
vertically into the trench it was to occupy, all with- 
out any strain or danger. 

For the greater part of the length of the tie, in 
which the danger of possible mechanical stresses on 

















CABLE POTHEADS AT ROTTERDAM 


the cable is slight, an ordinary lead-sheathed cable 
was used. For sections where bridges were to be 
crossed, or at any point where a mechanical stress 
might be encountered, armoured calle was adopted. 
The armouring was added around the outside of the 
lead sheath in such a way as to permit of its moving 
lengthwise independently of the sheath, so that 
stresses on the armour cannot be transmitted to the 
sheath or cable. 

In addition to the four conductor cables, a telephone 
cable was also laid in the trench along with the others. 
Troubles which might be caused by the proximity of 
four high-tension cables were minimised by laying 
the telephone cable in the trench in zig-zag fashion, 
running from side to side of the trench. 

Compensation for the tie is provided by four com- 
pensation coils, two at each end of the tie. One of 
the four coils acts as a stand-by, the other three being 
in normal service. Because of the difficulty of build- 
ing and operating these coils at 150 kV, it was 
decided, instead of providing the compensation 
directly on the cable, to add it on the low-tension side 
of the transformers at each end of the tie. This 
arrangement permits 25 kV, three-phase, 11 mVA 
coils to be used for the purpose. Apart from the 
four coils (three in normal operation ; one stand-by), 
on the three regular conductors of the tie, the stand-by 
conductor is provided with a 25-kV, three-phase, 
16-5 mVA coil at each end. 

Protection against electrolysis of the cable sheath 
is provided by=careful insulation of the sheath from 
earth. As the cable came from the manufacturer 
it was already provided with an insulation over 
the sheath, consisting of a layer of bitumen and two 
of paper, with a covering of asphalt-soaked jute. 
At places where electrolysis might be particularly 
feared, as in crossing under tram-line tracks, for 
example, an additional insulation was provided by 
the application of a layer of rubber tape over the jute. 

At all joints between lengths of cable, the insula- 
tion provided on the cable was carefully restored 
over the joint, and the greatest care taken to provide 
a good electrical tie between the lead sheaths of 
adjoining lengths. In the sub-station at each end 
of the tie, the sheath was, moreover, tied in elec- 
trieally to the lead sheaths of all other cables entering 
or leaving the station. 
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Powder Metallurgy* 
By PAUL SCHWARZKOPF and CLAUS G. GOETZELt 


THE technique of producing objects from metal 
powders, known as “‘ powder metallurgy ” or “‘ metal 
ceramics,” is a special field of metallurgical engineer- 
ing which is becoming more and more important in 
industry. The process allows the production of solid 
metallic articles from finely divided metallic powders 
without subjecting them to a general melting and 
casting procedure. The powders are merely com- 
pressed at high pressures and subsequently or simul- 
taneously heat treated at temperatures below the 
melting point of the main constituent in a way similar 
to that used in the manufacture of ordinary ceramics. 
In this way metal powder compacts can be produced 
either as semi-finished or finished commercial articles 
or as “‘ sinter ingots ”’ suitable for a subsequent metal 
working process, such as rolling, swaging, drawing, 
stamping, &c., which will ultimately yield wires, 
sheets, tubes and other special shapes and forms. 

First attempts to produce solid metal bodies were 
carried out on platinum a hundred years ago, but this 
new art became successful only at the turn of the 
century, when it was adopted for the manufacture of 
refractory metals such as tungsten and molybdenum. 
These materials were so difficult to melt that the com- 
pacting and sintering method was the only solution 
to the problem. There followed a period of rapid 
development in manufacturing procedures which 
immediately found new applications in the production 
of tantalum sheets and other tantalum products, in 
the manufacture of hard metals and compound 
contact metals and in the production of metal parts 
of lower melting metals and alloys. To-day there are 
many articles made of metals and alloys, from tung- 
sten and titanium down to aluminium, cadmium, tin 
and lead, which can be produced successfully from 
powders. 

PRESENT UsEs 

The first application, the replacement of an incon- 
venient or difficult casting process, has already been 
mentioned. The new method permits manipulations 
at much lower temperatures than necessary for a 
melting procedure, and even the highest melting 
refractory metals can readily be sintered by means of 
a relatively easily constructed apparatus, sometimes 
by using commonly employed furnace equipment. 
Tungsten, for instance, can be produced in wire form 
by pressing powder into bars and subsequently 
sintering by D.C. resistance heating under protective 
atmospheres at temperatures far below the melting 
point. The sinter ingots obtained in this way are 
then worked down to rods which ultimately may be 
drawn to wires so fine they may be used for incan- 
descent lamp filaments and heating wires in radio 
tubes. Such wires are known to have tensile strengths 
of from 500,000 Ib. to 600,000 Ib. per square inch. 

The use of two or more different metal powders to 
produce composite metals retaining the individual 
characteristics of each constituent is another applica- 
tion. The so-called ‘‘ heavy metal ’’ which contains 
90 per cent. tungsten and the balance copper and 
nickel is one example. When the different powders 
are mixed, pressed and sintered, the finished product 
has a density of about 17 and is suitable for balancing 
of parts, &c. 

The electrical industry generally makes use of 
similar composite materials, known as ‘‘ compound 
metals,’’ to produce contact materials and welding 
electrodes which combine the resistance to fusion and 
volatilisation at arcing temperatures of such metals as 
molybdenum and tungsten with the high conductivity 
of copper and silver. Powder metallurgy makes it 
possible to incorporate these high-melting metals 
in the lower melting conductors, and thus to reduce 
efficiently the tendency of these contacts to fuse with- 
out destroying conductivity. 

One of the most important applications of powder 
metallurgy is in combining metals and non-metals. 
Many examples could be given. One is the production 
of “* cemented carbides,” which are used in the manu- 
facture of high-speed cutting tools. In this process 
the powder of the heavy metal, which is usually 
tungsten, tantalum or titanium, is combined with 
some form of carbon to produce the hard and brittle 
metallic carbide. Either cobalt or nickel is used as a 
bond or cement. When these binders are used some 
toughness and resistance to shock is added to the 
extreme hardness of the carbides. Another applica- 
tion in this group is a copper and graphite combination 
which is used in the electrical industry for collector 
brushes. Recently new grinding and cutting tools 
have been developed by impregnating hard metal, 
nickel, bronze or other metal powder compacts with 
diamond dust. The metal compacts form a tough and 
somewhat ductile matrix in which the diamond 
particles are held in place. 

Another very important advantage of metal 
ceramics is the fact that it permits the production of 
metallic bodies with a definitely controlled porosity. 
This has led to a rapid development of the so-called 
self-lubricating bronze bearings, one of the main 
products of non-ferrous powder metallurgy. Copper 
and tin, to which may be added small percentages of 


* Excerpt from an article in The Iron Age, Sept. 19th, 1940. 


+ President and Powder Metallurgist, ew American 
Electro Metal Corporation, Yonkers, New York. 








graphite, are pressed into bearing shapes, and these 
compacts are sintered in a protective atmosphere. 
The finished bearings possess a porosity up to 40 per 
cent. by volume. 

One of the most promising applications of powder 
metallurgy is the large-scale production of small 
standardised metallic parts. Since, in many cases, 
these parts can be directly compacted into their final 
shapes, the high costs of machining are saved. Recent 
progress in the developing and marketing of the 
necessary raw materials, such as iron and _ steel 
powders, is opening a great field of application in the 
automotive industry. 

There are numerous other applications which can 
only be intimated in this paper. The ability to com- 
bine metals which are not miscible in the liquid or 
solid state to form uniform compacts has led to the 
development of copper-lead bearings. The relative 
ease of machining semi-sintered powder compacts has 
facilitated the manufacture of permanent magnets 
from metal powders, and the possibility of moulding 
subsequent layers of different metal powders to form 
bimetallic products may also open a new field of 
industrial application. 


PROCESSING PRINCIPLES 


There are a number of different methods for the 
manufacture of metal or alloy powders, the more 
important of which are mechanical disintegration, 
gas reduction, electrolysis, precipitation, condensa- 
tion and chemical displacement. Mechanical disinte- 
gration may be done by crushing, stamping or 
grinding. Powders thus obtained are prepared for 
processing by drying, reducing, mixing or ball milling. 
Various grades can be produced commercially and 
depend on the shape of particles, the screen analysis, 
the flow and the apparent density, all of which are 
important factors in governing the quality of the 
finished metal part. 

The metal powder, whether alloy, plain metal or 
metal mixture, is usually fed into a steel die and com- 
pressed into compacted bodies. In some cases, as 
with iron carbonyl, the powder need only be fed and 
tapped into a mould or tube. The dies and punches 
are usually made of hardened steel to resist high 
pressure and require most accurate fitting. The 
moulds are then placed in presses, either mechanical 
or hydraulic. Either hot pressing or cold pressing 
methods may be employed. Hot pressing is usually 
performed at such temperatures that a reducing 
atmosphere is required. This process sometimes 
eliminates the sintering operation because pressing 
and sintering are done simultaneously. This method 
is well worked out for the refractory metals, but is 
relatively new for low-melting materials. 

Cold pressing specimens are usually heat treated. 
This treatment is called sintering or annealing and 
develops a crystalline structure from the compressed 
agglomerate of powder particles which were pre- 
viously held together only by adhesion forces. The 
metamorphosis of the powder compacts into metallic 
bodies is assisted by cohesion forces in the particles 
caused by their being strained during compression. 
On heating, the strains are released and recrystallisa- 
tion and, later on, grain growth play the main part 
in the conversion of the compacts into regular metallic 
bodies. The more closely the sintering temperature 
approaches the melting point the more does the 
solidification of the compact advance until the 
structure of the ordinary material is finally 
approached. 

The sintering time, as well as the rate of heating 
and cooling, dep nds upon the material. Commercial 
sintering periods range from a few minutes to twenty- 
four hours or longer. Generally speaking, sintering 
follows the diffusion laws for the solid state. A 
decrease in time necessitates an increase in sintering 
temperature to establish the same degree of metallisa- 
tion of the powder compacts, and vice versd. To avoid 
surface oxidation, a reducing, or at least neutral 
sintering atmosphere must be used. This may be a 
gas, such as hydrogen, carbon monoxide, dissociated 
ammonia or nitrogen ; a vacuum ; a liquid salt, such 
as cyanide or a low melting metal. If the reducing 
medium is gaseous, it must be in a dry condition. 

To increase the density and physical properties of 
the sintered metal heat treatment of the compacts 
is often followed by subsequent working, such as 
re-pressing or coining, forging, swaging, rolling, 
drawing, &c. Re-pressing is often employed for 
bearings and bushings and is done either in the 
original mould or in a different die to obtain the final 
shape of the piece. The applicability of re-pressing, 
which is not always essential or even possible, depends 
upon the material and the shape desired. Some 
materials expand or contract during sintering to 
such an extent that re-pressing becomes extremely 
difficult. Other working methods are in general use 
for the manufacture of lamp filaments, sheets, con- 
tact points, &c., from compacts consisting either 
entirely or substantially of refractory metals. They 
can also be successfully applied to lower melting 
metals, such as copper, iron and nickel and their 
alloys, in the laboratory research. 


MerTAL SYNTHESIS 
During compression the powder particles are 
brought so close together that adhesion forces come 
into effect. The greater the number of contact points 
established, the larger is the sum of the adhesion 
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forces. Therefore, fine powders have a better adher- 
ence after pressing than coarse powders compressed 
at the same pressure. Briquettes compacted at a 
certain pressure from powders of soft metals, such as 
tin, lead or copper, are more rigid than compacts 
compressed at the same pressure from hard metal 
powders of the refractory metal and carbide group, 
because the soft metal powders are more plastic under 
the compacting pressure and provide more contact 
areas for action of the cohesive forces. On the other 
hand, the hard powder particles are not plastic and 
therefore result in brittle compacts, so that auxiliary 
cementing materials must be used. 

The consolidation of the compacted powder particles 
is caused by the atomic mobility of the metal at 
elevated temperatures. The cohesive forces are 
replaced by an atomic interlocking and recrystallisa- 
tion takes place within the particles and at their 
borders to form new artificial grain boundaries. With 
further rise of temperature, grain growth, caused by 
coalescence, results in shifting of the new grain 
boundaries and in the gradual disappearance of tho 
old powder particle interstices. The more advanced 
this metamorphosis becomes the closer does the com- 
pact approach the regular metallic state of an 
annealed casting of the same metal. The grain size 
of the synthetic metal is usually much finer and can 
be controlled by the grade of the initial powder and 
by the temperature and the duration of heat treat- 
ment. In case of sintering of alloys or composited 
metals, inter-diffusion is another phenomenon which 
accompanies recrystallisation and grain growth. This 
inter-diffusion causes the type of bonding which is 
effected by the cementing action of a constituent 
which is molten at the temperature of the consolidat- 
ing sintering operation. 

Pressure when applied to the compact while cold 
will lower the recrystallisation temperatures, but has 
only an indirect bearing on the final grain structure, 
since it merely condenses the loose particles to more 
or less porous aggregates. The porosity remaining 
in these aggregates after compression partially governs 
the structure of the final compacts. Grain growth 
may close or change some of the cavities, but the 
extent is again largely dependent on the type of 
initial powder and on the kind of heat treatment. 

It is natural that porosity has its effect on the 
physical properties of the final material. The type 
and shape of the individual cavities are of the greatest 
importance. Porosity originating from imperfect 
compacting is practically always present, but can 
be partially controlled by changing basic conditions. 
The detrimental effect of this imperfect treatment on 
the qualities of the final compact is caused by the 
shape of the cavities which are usually angular, but 
not infrequently continuous. Porosity developed 
during sintering due to gas evolution is of equal 
importance, although these ‘“‘ secondary ”’ pores often 
have a more regular and usually spherical shape with 
less influence on the mechanical properties of the final 
compact. This secondary porosity is particularly 
favoured by a fine particle size of the initial powder 
and by vacuum heat treatment. 

With sufficient time permitted for complete expul- 
sion of air entrapped during compacting and of gas 
adsorbed by the initial powder, the atomic forces 
during sintering at elevated temperatures will pro- 
mote a shrinkage of the metallic sponge into a dense 
metallic body. This shrinkage will depend largely 
on the fineness of the initial powder and the tempera- 
ture and duration of sintering. Although excessive 
shrinkage is inconvenient with regard to sizes and 
tolerances of the compacted bodies, it is the main 
indication of a successful consolidation of the powder 
compacts. 

Impurities also have their effect on the degree of 
metallisation and on the mechanical properties of the 
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compacts. Three types of impurities may be dis- 
tinguished: thin films surrounding the powder 
particles, such as oxides or carbonaceous substances, 
small foreign particles of impurities usually found 
on the walls of angular cavities and already attached 
to the initial powder particles, and isolated inclusions 
such as silica or other oxides which cannot readily be 
reduced. In certain cases the films of impurities are 
the most harmful, especially since they hamper or 
prevent the atomic mobility, grain growth and diffu- 
sion. This definitely is the case with the oxide skins 
on magnesium, aluminium and chromium powder 
particles, which are difficult to remove during 
sintering. However, there are cases known in which 
oxide films surrounding the particles or a slight 
amount of oxygen chemically bound in the main mass 
of the metal powder are of beneficial influence. This 
is so in the case of tungsten. Oxygen-free tungsten 
cannot be sintered easily. On the other hand, 
powders with a small content of bound oxygen or 
with oxide film surrounding their particles are very 
suitable for the sintering process if it is carried out in 
hydrogen or in a hydrogen containing atmosphere. 
Hydrogen reduces the tungstic oxide to nascent 
tungsten with a high vapour pressure, which settles 
down on the original tungsten particles and provides 
an artificial bond to cement the particles together. 
The influence of the other types of impurities on the 
metallisation and physical properties of the compacts 
will probably depend on their quantity, their character 
and their distribution. Impurities such as silica, 
thoria, alumina, magnesia, lime, &c., which are not 
reducible in hydrogen at common sintering tempera- 
tures, have a marked influence on the physical pro- 
perties of the final products, even if the impurities 
are present only at the grain boundaries in small 
amounts. 








18in. Break Lathe 


Tue 18in. break lathe shown in the engraving is 
one of a number of machines recently completed by 
Tangyes Ltd., of Birmingham. These lathes were 
required to take very heavy cuts in 65-ton steel with 
severe overhung loads carried directly on the face- 
plate. Consequently the headstock and face-plate 
are of particularly massive construction. The lathe 
is driven by a constant-speed 25 H.P. motor, mounted 
on slide rails at the back of the base-plate. The 
motor drives through vee ropes and pulleys. The 
spindle is of high-carbon steel running in bronze 
bearings. Sixteen changes of speed to the spindle 
are arranged, all the changes being made by levers 
conveniently placed in the front of the headstock. 
All the shafts are of high-quality steel and run in ball 
bearings. A tachometer is fitted to give the correct 
speed of the spindle. The gearing is of nickel steel. 
All gears are hardened and ground and, where 
movable, they slide on splined shafts. A friction 
clutch with a brake is fitted in the driving puiley and 
is actuated by a hand lever placed at the front of the 
headstock and near the face-plate. The face-plate is 
fitted with four hardened steel reversible jaws. The 
lathe is fitted with a sliding bed, which can be moved 
to and from the face-plate to admit of large diameters 
being turned on the plate. The bed is moved by a 
separate constant-speed reversible motor working 
through worm gear and a revolving screw and fixed 
nut. The headstock with the sliding bed is mounted 


on a base plate which has a trough cast all round for 
holding suds. A pump is fitted for the suds. 

The loose headstock has a large-diameter spindle, 
which is actuated by a hand wheel keyed on a 
revolving nut working on a screw cut on the outside 
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of the spindle. Tho saddle is fitted with a narrow 
guide on the bed, and has sliding surfacing and 
screw-cutting motions. A separate in-cutting slide 
is also fitted and is provided with a special quick- 
withdraw motion. Micrometer dials are fitted to 
each traverse screw for the slide rests, and a dial 
indicator is also fitted for the leading screw. The 
sliding, surfacing and screw-cutting motions are 
obtained by a separate feed shaft and leading screw, 
both of which are driven by a shaft running the full 
length of the base plate. This shaft in turn is driven 
from a four-speed gear-box fitted in the headstock 
base. The gearing in the box is arranged with the 
ratios of 1, 2,3and4to1l. With this arrangement four 
changes to all the feed motions can be obtained 
without moving any change wheels, and thus a large 
range of feeds can be obtained. The gear-box is 
driven by change wheels off the fast headstock and a 
reverse for these feeds is also fitted in the fast head- 
stock. All the feed motions on the saddle are inter- 
locked so that no two can be in operation together. 
A push button control is fitted on the saddle for 
stopping or starting the main spindle. Lubrication 
has been arranged to the gears, shafts and spindle 
bearings in the fast headstock by mechanical means ; 
all other bearings are lubricated by grease gun. The 
finished weight of the lathe, including motors, is 
174 tons. 








Jig Drilling and Milling Machine 


In the accompanying engraving we illustrate the 
Sigma precision jig drilling and milling machine. It is 
made by the Sigma Manufacturing Company, of 
Letchworth, and is marketed by E. H. Jones 
(Machine Tools), Ltd., Edgware Road, The Hyde, 
London, N.W.9. The features of a small jig borer 
are combined with the advantages of a swivelling 
head and a rotary table. The engraving shows the 
head tilted. This machine, we are informed, is a 
copy of the Bole and Leinen tool (model B F L M), 
which, before the war, was imported from Germany. 
It is claimed for this tool that its use eliminates much 
preparation work, such as machining out, centre 
punching, &e. It is intended particularly for the 
manufacture of dies, gauges, jigs and similar pre- 
cision work. 

The slides are operated by accurately cut lead 
screws operating in adjustable bronze nuts and fitted 
with collars graduated in thousandths of an inch, 
whilst a scale is fitted to facilitate rough setting. The 
circular table is rotated by a protected worm operating 
on a large-diameter worm wheel, the table itself being 
graduated in degrees and the worm spindle being 
fitted with a collar graduated in divisions of two 
minutes. The table is provided with three tee slots 
and three work clamps, by means of which it will be 
found that the majority of work encountered can be 
rigidly clamped to the table. Means for accurately 
controlling depth of cut or depth of drilling are pro- 
vided by a scale on the vertical head used in con- 
junction with a precision cut lead screw provided with 
a collar graduated in thousandths of an inch. The 
head has a total swivelling movement of 90 deg. 
(45 deg. in either direction from the vertical) and it is 
located in the vertical position by means of a parallel 
location dowel pin. The cutter spindle is hardened 
and ground. Heavy duty self-aligning ball thrust 
races fitted to both sides of the top bearing take up 
end thrust. Adjustment is effected by means of lock- 
nuts and the provision of adjustable phosphor-bronze 
bearings, fitted into tapered housings, allows dia- 
metrical location of the spindle. Adjustment of the 
split phosphor-bronze bearings within the tapered 
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housings is made by means of locknuts. The spindle 
is arranged for collet mounting, one collet being pro- 
vided with the machine. A range of collets is avail- 
able to suit users’ requirements. ‘The machine is 
equipped with a self-contained motor drive for, 
standard three-phase, 50-cycle circuits and the pro- 
vision of jockey pulleys controlled by a balance 
weight fitted in the column of the machine enables 














JiG DRILLING AND MILLING MACHINE 


suitable belt tension to be maintained for all con- 
ditions. The dimensions of the machine are given in 
the foilowing table :— 


Main Dimensions 


Diameter of hole in spindle... ... ... ... fein. 
Maximum distance, spindle head to table... 5tin. 
Minimum distance, spindle head to table... 2in. 
Distance, centre of spindle to column... 8in. 
Diameter of table scale cemere eas 8in. 
Movement of table slides SAI, . 2° 8 SRE 
Angular adjustment of spindle head (either way) 45 deg. 
Power required ln cas eee Files Sle caki wey exe <7ge RM. 








Very Lean Concrete* 


AN open-textured, very lean concrete has many 
advantages as a walling material. The type of 
material which has given admirable results in practice 
consists of a coarse aggregate (?in. to jin.) with 
no fines and just sufficient cement to cover the 
surface of all the stones so that they are cemented 
at their points of contact. This type of concrete 
gives a very rainproof wall because there are no 
pores fine enough to induce capillary movement of 
water; it can be placed in very light shuttering 
because no tamping is required and under no circum- 
stances can it build up a fluid pressure in the forms. 
Light expanded metal screens have been used as 
shuttering for the erection of walls of houses in this 
type of concrete. Tests at the Building Research 
Station have shown that a 1: 18 mix (112 lb. cement 
to 22 cubic feet aggregate) is very suitable, and 
cube crushing strengths of 310-360 lb. per square 
inch (20-23 tons per square foot) have been obtained. 
River gravel, crushed granite, crushed hard limestone, 
and crushed whinstone would all be satisfactory 
and they should be graded approximately from 
jin.—jin. and must be free from dust. 

The quantity of cement required—1-2cwt. of 
cement per cubic yard of concrete—compares very 
favourably with 4:7ecwt. to 4-9ewt. of cement 
per cubic yard of 1:2:4 concrete. This type of 
concrete requires less cement than a brick wall 
of equal thickness in, cement mortar, and only 
slightly more cement than a similar brick wall in 
lime-cement mortar. The quantities are as follows :— 


Pound of cement 
per yard super 
of 13}in. wall. 

1: 18 open-textured concrete ow 51 
Brickwork in cement mortar, 1:3... 84 
Brickwork in cement-lime mortar, 1: 1:6 42 


lt has been found that the best method of mixing 
this type of concrete is first to place the aggregate 
in the mixer, add some of the water to wet it 
thoroughly, then to add slowly the cement and the. 
remainder of the water. 

A working pressure of 6 tons per square foot would 
be appropriate for concrete of this kind. 








PHOTOGRAPHY AND Exportr.—The Institute of British 
Photographers believes that photography can play a big 
part in stimulating export trade. With this in mind it has, 
after consultation with executive members of the Export 
Council, assembled an exhibition of photographs to indi- 
cate the power of photography in modern production 
and marketing. This exhibition will be open at 49, 
Gordon Square, London, W.C.1, from October 29th to 
November 15th, between the hours of 10 a.m. and 5 p.m. 
daily, except Sundays. 





* From War-time Building Bulletin No, 9, D.S.1.K., Building 
Research, H.M. Stationery Office, Is. 





Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


September Imports 


The Board of Trade Returns for September 
showed important increases in the value of both imports 
and exports. The total imports reached £80,632,023, or 
£30,737,107 more than the value of the imports in 
September, 1939. The imports of iron ore and scrap 
rose in value when compared with September last year 
by £580,563 to £1,228,911, whilst the value of imports 
of non-metalliferous ores and scrap reached £1,516,807, 
an increase of £310,379 over the figure for the same month 
of 1939. There was also a considerable increase in the 
value of imports of iron and steel and manufactures 
thereof, which, at £5,103,388, were £3,939,419 higher than 
in September, 1939. Non-ferrous metals and manufac- 
tures thereof were imported to a value of £4,492,383, 
which was £1,956,773 above that for the corresponding 
month of last year. Cutlery, hardware, implements, and 
instruments were imported to the value of £205,677, a 
decrease of £49,827 from the figure for September, 1939. 
There was also a decline last month of £33,386 in the 
value of the imports of electrical goods and apparatus 
when compared with the total of £91,502 for September 
last year. Imports of machinery were valued at £2,694,458, 
which was an increase over the total for the previous 
September of £1,275,798. The value of imports of 
vehicles, including locomotives, ships, and aircraft, was 
£6,821,995, a rise of £6,648,838 compared with those for 
September, 1939. For the nine months ending September 
30th the total value of the imports was £872,692,246, 
which shows an increase over the value for the correspond- 
ing nine months of 1939 of £217,086,109. 


Our Exports in September 


The total exports in September reached in 
value £31,177,290, an increase compared with the value 
of the exports in September, 1939, of £8,090,045. Exports 
of coal amounted in value to £1,374,236, or £906,030 
below the figure for September, 1939. The exports of 
non-metalliferous mining and quarry products and the 
like were valued at £83,765, an increase of £13,841 over 
the corresponding month of last year. Iron ore and 
scrap exports were insignificant and were valued at 
£1507, which was a decrease of £5831 compared with 
September, 1939, whilst non-ferrous metalliferous ores 
and serap at £8996 were £55,163 below the value of similar 
exports in September, 1939. The value of exports of 
iron and steel and manufactures thereof totalled 
£2,629,415, which was a substantial increase of £995,181 
over the corresponding months for 1939. Non-ferrous 
metals and manufactures thereof were exported to the 
value of £898,950, or £340,457 more than the value of 
similar exports in September, 1939. Cutlery, hardware, 
implements, and instruments were exported to the value 
of £782,942, a rise of £369,233 over the figure for September 
of last year. Electrical goods and apparatus exported 
reached in value a total of £1,134,008, a rise of £567,490 
over the value of similar goods exported last September. 
Machinery was exported to the value of £2,739,247, 
which was again an increase on the figure for last Septem- 
ber of £479,451. The value of the exports of vehicles, 
including locomotives, ships, and aircraft, was £1,570,248, 
which was a decline of £60,139 in value from the exports 
in September, 1939. For the nine months ending 
September 30th the exports totalled £343,594,375, or 
£6,885,412 more than the value of the exports in the 
same period of 1939. 


The Pig Iron Market 


There has been little change in the conditions 
ruling in the pig iron market for some time, and generally 
speaking consumers are satisfied with the position. Many 
of them have obtained licences for supplies up to the 
end of the year, and in some cases to the end of January, 
1941, and it is recognised that the Control is arranging 
regular and adequate deliveries. If there is any discontent 
amongst consumers it is that some of them have to deal 
with mixtures to which they are not accustomed, 
but it is realised that in a time of emergency this is one 
of the difficulties which has to be faced, although it is 
also recognised that there is a limit to the process. Con- 
sumers are now awaiting the advance in the official prices 
which they all believe to be at hand, and which it is 
suggested will be in the neighbourhood of 10 per cent. 
On the North-East Coast the current priee of No. 3 
Cleveland foundry is £6 d/d locally or Falkirk, with a 5s. 
loyalty rebate. No Cleveland iron is now being produced, 
and consumers’ interest is chiefly in the position existing 
in the Midlands, from which their supplies are principally 
drawn. In that district there is a steady demand for 
foundry iron, but it is largely for low-phosphoric qualities, 
and until the light castings industry becomes more active 
it is probable that the call for high-phosphorie grades 
will be on the light side. There is certainly enough of 
this latter iron to meet all present requirements. The 
distinct shortage which made itself felt in the supplies 
of low-phosphoric iron has been overcome by imports, 
and the position is now regarded as being satisfactory. 
The pressure to obtain supplies is rather heavy since 
this iron is used in considerable quantities by the heavy 
engineering industry, the machine tool makers, and the 
motor vehicle makers. An active business is passing in 
pig iron in Lancashire, but deliveries are regular, and there 
is little eause for complaint amongst consumers. The 
efforts of the light castings industry to secure more 
Government contracts have been only partially successful, 
and there are a number of concerns which are operating 
at well below capacity. 


The Midlands and South Wales 


The Midland steel works have enough orders on 
their books to keep them fully employed for months and 
there is no relaxation in the pressure from consumers all 
over the country to secure deliveries of all classes of steel. 





Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


The constructional engineers are not so busy as they were, 
and some reports indicate that the demand for this class 
of steel has slackened slightly, although large quautities 
are still passing into consumption. The pressure to obtain 
plates is unrelaxed and deliveries are better maintained 
than they were a few weeks ago. The shipyards are taking 
up large quantities and the tank and boilermakers who are 
fully employed are also affording a good outlet. By far 
the larger proportion of the production of angles, joists, 
sections and plates is passing into consumption on Govern- 
ment work, and there does not seem to be any likelihood 
that the Service requirements will grow less. The demand 
for colliery steel has been a feature of the market for many 
weeks, and the pressure to obtain supplies is maintained. 
Large tonnages of roofing bars, arches, rails, &c., are 
moving to the collieries and deliveries of this material are 
being received with regularity. The manufacturers of 
special steels report that the demand for this class of 
material has grown considerably and there is an urgent 
call from the armament makers, aircraft manufacturers, 
and similar branches of the industry. The re-rolling 
industry is operating at capacity, and is now comfortably 
situated as regards supplies of billets. As a result, heavy 
outputs are being attained and these are passing at once 
into consumption. The South Wales iron and steel market 
is extremely busy. Government orders absorb by far the 
greater part of the output of heavy and light steel. The 
demand for tin-plates, after a period of quietness shows, 
signs of improving and home consumers appear to be rather 
more actively engaged. 


Copper and Tin 

Whilst the position of copper in this country 
remains unchanged with considerable quantities passing 
into consumption and supplies apparently arriving with 
regularity and in ample quantity, rather easier conditions 
have developed in the United States. There seems no 
likelihood of any tightness in the copper position in Great 
Britain, and the announcement that Canada will not 
export copper to countries other than Great Britain, and 
possibly the United States, has strengthened that view. 
In the United States the export price, which went up to 
11 ¢. f.a.s., slipped back to 10.75 c., and later to 10.62} ¢. 
At the same time it is not easy to obtain substantial quan- 
tities. In fact, offers of premiums on this price have not 
brought out the required metal. It is said that Japan is 
still willing to pay almost any figure in order to get the 
copper she wants. India also has been inquiring, but in 
this case the required delivery was not obtainable. The 
situation in America has been affected by the large 
Government orders for rearmament, as it has led to con- 
sumers large and small in that country trying to cover all 
the metal they are likely to need for some time ahead in 
case a shortage develops. The producers are thought to 
have disposed of their output for the balance of this year, 
and for the greater part of January. At the same time, it 
is known that the fabricators in the United States are 
holding good stocks, so that the tightness may not be so 
real as it appears. For lots of 25 tons to 50 tons, however, 
up to 13} c. has been paid, although this was probably on 
transactions with dealers holding metal and operating on 
the Commodity Exchange.... Prices in the tin market 
have been steady, with a tendency to advance. There 
appears to be a strong potential demand for this metal 
arising partly from the difficulties of shipping and trans- 
port to various parts of the world having resulted in local 
shortages. On the London market the contango of between 
£2 and £3 has been maintained, but licences for. export to 
the United States in November are now being more freely 
granted, and may result in some tightness in nearby 
positions later on and a narrowing in the contango. The 
United States, however, has not bought on a considerable 
scale since a slight advance in prices here raised the quota- 
tion above the American Government limit. 


Lead and Spelter 

The British lead position is comfortable, and the 
Control appears to have adequate supplies available, not 
only for the demands of home consumers, but also for 
export, and there is now little difficulty in obtaining export 
licences. The battery and cable makers are particularly 
busy, whilst there is a considerable demand from firms 
employed upon armament work, although there would 
appear to be less call for this metal than was the case in the 
last war. In the United States the position is considered 
satisfactory and the demand is moderately good, although 
it is reported that most consumers have covered their 
requirements for some time.... The position in the 
spelter market in Great Britain has become rather tight 
for near delivery. This, however, does not appear to have 
affected deliveries to firms engaged upon Government 
work; but those requiring the metal for what are con- 
sidered non-essential purposes find the situation rather 
stringent. Consumers, however, have been asked not to 
delay sending in orders until the last moment, but where 
possible to give two or three weeks’ notice of their require- 
ments. The demand from consumers in this country is on 
a heavy scale, and it is principally for high grade metal. 
Lately, however, there has been an active request for 
G.O.B. spelter. In a review of the spelter position 
for the annual meeting of the Western Division of the 
American Mining Congress, recently held, the President, 
Mr. H. I. Young, summarised the changes in the 
world position since the beginning of this year. On 
January Ist, 1940, the smelting capacity under the control 
of the Allies and their possessions totalled 823,000 tons. 
He assessed the capacity now in the hands of the Allies 
at 214,000 tons, which meant that 609,000 tons of capa- 
city had been taken away from the world market. At the 
inning of the year the Axis Powers had a capacity of 
567,000 tons, which, when added to’ the 609,000 tons since 
acquired, gave them a total capacity of 1,176,000 tons. 
The President added that additions to the smelting capa- 
city would be made in Canada and would be in production 

early in 1941. 
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Notes and Memoranda 


—————_@— 


Rail and Road 


Om-Etecrric Locomorttves.—The directors of the 
Baltimore and Ohio Railway have authorised the purchase 
of seven 200 H.P. oil-electric locomotive units for passenger 
train service. 

WomeEN on Soviet Rattways.—More than half a 
million women are now employed on the railways of the 
Soviet Union. Some of them perform such important 
duties as those of engine driver and station master, for- 
merly considered the sole-:province of men. 


A Birtapay Funcrion.—The Atchison, Topeka and 
Santa Fe Railroad celebrated its eightieth anniversary last 
month. The railway was chartered on February 2nd, 1859, 
and on September 17th, 1860, a group of men met at 
Atchison to contribute 4000 dollars each and elect officers. 


Aw Etection Tratn.—Some idea of what is involved 
when a President—or would-be President—of the United 
States goes electioneering was furnished when Mr. Wendell 
Willkie, Republican nominee for the President, began his 
7200-mile tour of eighteen western States on September 
13th. He needed a twelve-car train, including a baggage 
car to house a photographic dark room, radio equipment, 
and mimeographing facilities for the fifty representatives 
of the Press who accompanied him. 

RoaD AccIDENTS.—From experiments made in New 
Zealand and reported in Occupational Psychology, October, 
1940, it appears that pedestrians believe that they are much 
more visible to motorists at night than they actually are. 
It was found on a dark night with a slight drizzle that a 
pedestrian in dark clothes could be identified with 
certainty as a pedestrian at no more than 320ft., whilst 
beyond 463ft. nothing could be seen of him. The car used 
was a 1937 six-cylinder Chevrolet and the lighting battery 
was fully charged. 

Menat Bripce Toxts.—The Ministry of Transport 
announces that tolls for the use of the Menai Suspension 
Bridge connecting Anglesey with the mainland will be 
abolished as from January Ist next. This decision will 
mean @ saving to motorists of 6d. a day, or, in the case of 
those who hold season tickets, of 5s. a quarter. Charges 
have been progressively reduced in recent years, and the 
present scale ranges from 3d. a day for motor cycles and 
agricultural tractors to ls. 3d. for buses and coaches. 
There are also at present charges for horse-drawn vehicles. 


GREEK Ratuway Controit.—It was announced recently 
that the Government of Greece had temporarily assumed 
control of the Piraeus, Athens, and Peloponnesus Railway. 
Technically, a receivership, this step follows several years 
of adverse financial conditions, during which the line 
obtained grants and loans from the Government. The 
Government will take over all rolling stock and motor 
transport vehicles, and will operate the system with its 
existing staff until the property is sold. Should no satis- 
factory price be offered, the Government may undertake 
operation permanently. 

TIMBER FOR Motor VEHICLES.—The Minister of Trans- 
port announces that certificates to purchase hardwood and 
softwood required for the construction and repair of motor 
vehicles used for civilian purposes in this country will in 
future be issued by Regional Transport Commissioners 
instead of, as at present, by the Headquarters of the 
Ministry of Transport. Applications for certificates should 
be made to the Commissioner for the region in which the 
work is to be carried out. Hardwood and softwood 
required for motor vehicles for export will continue to be 
allocated by the Ministry of Transport, Metropole Build- 
ings, Northumberland Avenue, London, W.C.2, to which 
address applications for certificates to purchase timber for 
this purpose should be made. Plywood is still being dealt 
with by Area Timber Control Officers. 


Air and Water 


MERCANTILE LossEs.—Merchant shipping losses by 
enemy action for the week ended October 2lst included 
32 British ships totalling 146,528 tons, 7 allied ships 
totalling 24,686 tons, and 6 neutral ships totalling 26,816 
tons, making in all 198,030 tons. 


DyiepPR-Bue CanaL.—A canal linking up the Dniepr’ 
one of the largest rivers in the European part of the 
U.S.S.R., with the Western Bug was recently opened for 
navigation. The Dniepr-Bug Canal, which is 126 miles 
long, provides an outlet to the Black Sea for the industrial 
and agricultural products of Western Belorussia, as well 
as intercommunication between various parts of this 
region where railway transport is poorly developed. 

Two New Battic Suiprine Lines.—Two new Soviet 
passenger and cargo shipping lines—the South Baltic 
Line and the North Baltic Line—were recently opened. 
Plying between Leningrad and Stettin, ships of the South 
Baltic Line stop at Tallinn and Libau en route, while 
those of the North Baltic Line stop at Helsinki and 
Stockholm. Two turbo-electric vessels, ‘‘ Joseph Stalin ” 
and ‘‘ Vyacheslav Molotov,” each with accommodation 
for 508 passengers, are plying the new routes. They were 
built this year and are fitted with the most up-to-date 
equipment. 

A Scorrish CENTENARY.—The celebration of the 
centenary of the founding of the Engineering Department 
of Glasgow University should have been held this year. 
The Department has had an important influence on the 
development not only of engineering itself, but also of ship- 
building, as well as on numerous ancillary industries on 
the Clyde. By 1840 engineering and shipbuilding in Glas- 
gow compelled the University authorities to undertake 
systematic training of students, and they established a 
Chair of Civil Engineering and Mechanics in that year, 
appointing Professor Lewis D. B. Gordon, who held the 
post until 1855. He was succeeded by Professor William 


J. Macquorn Rankine, who raised the Engineering Depart- 





ment of the University to one of first-rate importance, for 
as one of his students put it later, ‘‘ Rankine was the first 
really powerful thinker in this country to bring the highest 
mathematical resources to bear on engineering practice.” 


SwEDEN’s TrapE HaMPERED.—It has been estimated 
that goods bound for Sweden, lying in bri all over the 
world and stopped from being delivered through Sweden 
being cut off from oversea, have a value of at least 100 
million kronor. In order to save as much as possible of 
this, efforts are being made to dispose of the goods at 
the places which they have reached. These goods have 
not been seized, and owners have retained their rights of 
ownership ; they cannot get them carried to Sweden. 


THE Stupy or Trarric.—The authorities in Los Angeles, 
California, are experimenting with aerial motion pictures 
as a means of studying traffic flow on its streets. A small 
motion picture camera, equipped with a wide angle lens, 
is mounted on an aluminium frame and attached to an 
11ft. spherical balloon. Two guy wires, in addition to the 
main steel cable which controls the elevation of the 
balloon, hold it in position over the road, and act as trans- 
mission lines for the current which actuates the shutter 
release. 

WELDED Sures.—For some time past the Moore Dry 
Dock Company, of San Francisco, has been using auto- 
matic welding in ship construction. In December, 1938, 
the United States Maritime Commission awarded the 
Moore yard a contract for two “C3” type cargo vessels 
(dimensions 492ft. by 69ft. 6in.) with a deadweight 
tonnage of 11,926. One of these, the ‘Sea Arrow,” 
has now been launched. She has large portions of her 
structure welded by the ‘‘ Unionmelt ”’ process, and the 
work has served as a test case for further extensions of 
this process to shipbuilding. 

Micuican Ferry SERVICE.—The “ City of Midland,” 
claimed to be the largest, most modern, and fastest car 
ferry in the world, was launched by the Pere Marquette 
Company in September. She will begin to ply early in 
1941, between Manitowoc and Ludington, Mich., trans- 
porting passengers, freight cars, and highway vehicles 
across Lake Michigan. The craft marks a departure from 
previous ships of her type, and will embody the modern 
steamline principle in her superstructure. Her overall 
length is 406ft., her length between perpendiculars 388ft., 
and her carrying capacity is thirty-four loaded freight 
cars, fifty automobiles, and 376 passengers. 


Miscellanea 
THE PRESSURE OF EarRTH ON LATERAL SUPPORTS.— 
The following corrections should be made in the article 
under the above given title which appeared in our issue of 
October 18th. Page 244, column I, line 4, should read 
TERZAGHI not Teizaghi. Page 244, column 1, line 34, 
should read WING not wind. 


SuBsTiTuTE Furets.—Arrangements are being made 
to establish technical committees on an East African basis 
for research into the production of fuel substitutes. Power 
alcohol is already being produced in Uganda as a by- 
product of the sugar factories, and I.C. engine fuel is being 
made from cotton seed oil. 

PETROLEUM IN’ POLTAVA PROVINCE.—Extensive 
petroliferous strata have been discovered in the Poltava 
Province, 12 miles from the town of Lubny, by a party from 
the Ukrainian Oil Prospecting Trust, which struck a 
powerful gusher while sinking well No. 2. A geological 
party of the Institute has sunk twelve wells in the Lubny 
district, in eight of which bitumen and methane and 
nitrogen gases with a great concentration of hydrocarbons 
were found. 

TOLERANCES FOR ScREW THREAD GaAvUGES.—The 
British Standards Institution recently issued a War 
Emergency British Standard, No. 919, for Screw Thread 
Gauge Tolerances. We are advised that the tolerances 
recommended in this specification were formulated in 
co-operation with the National Physical Laboratory, and 
that during the period of the war the National Physical 
Laboratory has agreed to test screw gauges in accordance 
with this British Standard in cases where it differs from 
the current practice of the Laboratory, unless specially 
instructed otherwise. 

SwepisH Iron.—A résumé of the Swedish iron industry 
in 1939 recently issued by the Ironmasters’ Association 
shows that pig iron production during the year was good, 
but not a record. The production of ingot and rolled iron, 
however, was a record. Exports of forgeable iron were 
lower than during 1938. Whether the Swedish industry 
can meet all its 1940 demand will depend on supplies of 
fuel, scrap, and pig iron. The importation of fuel has 
improved, but it is almost impossible at present to import 
scrap and pig iron, and it is doubtful whether enough fuel 
can be obtained to cover the current year. 


Pre-LupricaTion.—A new method of providing lubri- 
cating coatings on engine parts and bearing faces of mecha- 
nical equipment has been brought to our notice by E. G. 
Acheson, Ltd., of London. The coatings have the advan- 
tage of being heat resisting, and are formed simply by 
brushing or spraying on a special solution, consisting of 
“* Aquadag ”’ colloidal graphite in water with gelatine and 
potassium dichromate. The solution is the subject of a 
patent. It provides a slippery coating which hardens 
both on exposure to light and on heating. Protection of 
metallic rubbing faces from metal pick-up and corrosion 
during their initial life is thus, it is claimed, ensured and 
running-in facilitated. The value of colloidal graphite in 
the pre-lubrication of working faces of mechanical equip- 
ment was confirmed in recent research work, in which 
it was shown that lubricating particles of graphite can 
be rolled into the immediate surface metal of a working 
face to give it superior anti-friction qualities. Thus, it 
was observed that, by lubricating a mild steel surface 


during running-in, the latter acquired a graphite content 
which improved its resistance to seizure. This interesting 
discovery has naturally suggested the possibility of con- 
ferring lubricating qualities on the surface layers of all 
types of metal, particularly non-ferrous types. The 
‘incorporation of graphite into the surface which occurs 
during the formation of the Beilby layer does not affect 
the tensile strength or mechanical characteristics of a 
bearing metal, the phenomenon described above being 
confined to an extremely thin surface. 


Nicket in Japan.—The Japanese Ministry of Com- 
merce and Industry has announced further restric. 
tions on the use of nickel and nickel alloys, owing to 
reduced imports of the metal from Canada and Norway. 
Mercury also is a restricted export. Supplies from San 
Francisco are held up. Export permits have been freely 
granted to England and Canada, but a second application 
for a permit to export American mercury to Japan has 
been turned down. 

Bronze AGzE Founpry.—An archeological expedition 
of the Institute of the History of Material Culture of the 
Academy of Sciences of the U.8S.8.R. has dicovered the 
remains of primitive settlements on the shores of Lake 
Onega. During excavations members of the expedition 
discovered a primitive human dwelling-place, which they 
believe to belong to the bronze age. They found numerous 
and varied articles of clay. The most interesting of the 
finds was a primitive foundry, in which were the remains 
of a furnace, some slag, bronze slabs, &c. 


Personal and Business 


Davipson AnD Co., Ltd., of Belfast, inform us that they 
have opened a new depot at Briggate House, Albion Place, 
Leeds, 1. 

Dowsetr ENGINEERING ConstTRUCTION, Ltd., informs 
us that as from October 26th its address will be Colwall, 
Malvern, Worcestershire. Telephones, Malvern 1582 
(four lines) ; night telephone, Colwall 206 and 296. 


Mr. Cuartes H. Luke, who has been for nearly eighteen 
years advertisement manager of The Times Trade and 
Engineering Supplement, has now retired, and his future 
address will be The Manor, Ascott-under-Wychwoou, 
Oxford. 

New ApporntMeNT.—Mr. H. L. Wickes has been 
appointed sales manager of Higgs Motors in the place of 
the late Mr. G. B. Richards. He has been with the firm 
in various positions in the sales organisation for the last 
fourteen years. Previously he served with the G.E.C. 


CHANGE oF AppRESS.—Changes at the works of Ellison 
Insulations, Ltd., have made it necessary for the offices 
of the company’s midland area engineers to be transferred 
from the works to 36, Bennetts Hill, Birmingham, 2. The 
Midland area will continue to be managed by Mr. E. J. 
Reynolds with Mr. W. G. Phelps as resident engineer. 


Tse Late Mr. Grorce B. Ricnarps.—We regret to 
have to record the death of Mr. G. B. Richards at the 
age of forty-three as a result of a motor accident. He 
joined Higgs Motors in 1926, and for the past three years 
held the office of sales director. He travelled twice round 
the world on the firm’s business. During the last war 
Mr. Richards served with the Royal Engineers. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of havin, 
notices of meetings inserted in this col , are requested te note 
that, in order to make sure of its insertion, the necessary information 
should reach this office -on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Bradford Engineering Society 

Monday, Nov. 11th.—Technical College, Bradford. 
Measurement,” J. G. Jagger. 7.15 p.m. 

Institution of Electrical Engineers 

2nd.—Norta Miptanp Srupents: Hotel 

Metropole, Leeds. ‘‘Carrier Telephony on Aerial Trank 
Telephone Lines,” 8. R. Brown. 2.30 p.m. 
Institution of Engineers and Shipbuilders in Scotland 

Tuesday, November 12th.—39, Elmbank Crescent, Glasgow. 
** Automatic Control for Land and Marine Boilers,” J. E. 
O’Breen. 6.30 p.m. 

Junior Institution of Engineers 

Saturday, November 9th.—Mipianp Section: James Watt 
Memorial Institute, Great Charles Street, Birmingham. 
‘* Air Raid Shelters, Their Construction and Ventilation,” 
C. M. Walter. 3 p.m. 

Saturday, November 16th.—39, Victoria Street, S.W.1. 
General Meeting. 1.30 p.m. 

Saturday, November 30th.—39, Victoria Street, 8.W.1. 
Mills in England and Wales,” R. Wailes. 2.30 p.m. 

Manchester Association of Engineers 

Saturday, Nov. 9th.—Engineers’ Club, Albert Square, Man- 
chester. ‘“‘ Temperature Determination on Moving Machine 
Parts,’’ H. Wright Baker. 2.30 p.m. 

Newcomen Society 

Wednesday, Nov. 13th.—Iron and Steel Institute, 4, Grosvenor 
Gardens, 8.W.1. Annual general meeting. Presidential 
Address, C. E. Davies ; “‘ Primitive Iron Smelting, Part I : 
Eastern Steel Making Processes,” E. W. Hulme; and 
“Henry Cort’s Bicentenary,” H. W. Dickinson. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, November 1st.—Mining Institute, Newcastle-upon- 
Tyne. Andrew Laing Lecture, “‘ Foundations of the Elec- 
trical and Mechanical Transmission of Energy,” W. M. 
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Thornton. 6 p.m. 

Wednesday, N. ber 6th.—StrupEnt Sxction: Bolbec Hall, 
Newcastle-upon-Tyne. ‘‘ Marine Steering Gears,” A. 
Lawson. 6.45 p.m. 


Friday, Nov. 15th.—Mining Institute, Newcastle-upon-Tyne. 
“Vibration Patterns of Propeller Blades,” G. S. Baker. 
6 p.m. 
Sheffield Metallurgical Association 
Tuesday, November 5th.—198, West Street, Sheffield. 
speed Steel,” H. W. Pinder. 6.30 p.m. 


“ High- 














